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Abstract. Significant inter-annual variability of biomass most intense biomass burning season in the last ten years, the
burning was observed in South America over the 2007—2002008 fire season was surprisingly weak. The combined anal-
period. The 2007 number of fires detected from space inysis of satellite data on atmospheric aerosol load, fire counts
South America, as well as the magnitude of the atmospheri@and precipitation strongly suggests that the observed 2008
aerosol load resulting from fire activity, was the largest overdecline in aerosol load and fire activity in South America
the last ten years. The huge 2007 increase in fire activitywas heavily influenced by conditions other than meteorolog-
was followed by large reductions in the 2008 and 2009 burn-ical factors.

ing seasons. Large drops of the atmospheric load of car-
bonaceous aerosols over the subcontinent, relative to previ-
ous years, was registered in 2008 and 2009 by the OMI sen-
sor onboard the Aura platform, and the MODIS sensors ont
the Terra and Aqua satellites. The 2009 fire season in South . L . . .
America was the least active of the last ten years. Satellit lomass purnlng IS a W|despread agncultural practice for
observations of fire statistics, precipitation, and aerosol opti—_and clearing used in most tropical farmlands in South Amer-

cal depth data were used to analyze the fire season over Sou (SA_) and Central and Southe_rn Alrica (CA)‘ Itis by far
America and Central Africa during the last ten years to un-iNe main source of anthr.o_pogemc aerosols in thg Sou.thern
derstand the factors that led to the 2007 and 2009 extreme‘l,—.lf:"'ﬁm_Sphere (.SH)' In addltlpn to the well known climate m-
An analysis of precipitation anomaly data shows that thepl'c"’1t|0ns .Of biomass b‘%”"”g (Hobbs e.t al, 1.997; Malhi et
largest 6-month (May—October) precipitation deficit of the al., 2008) it also has a direct effect on air quality through the

last ten years in South America occurred during 2007. The_emiSSion of large amounts of particulate matter and chem-
same analysis indicates that in 2009, this region experience al byproducts such as GON2O, Chy, ozone precursors

the largest excess precipitation of the decade. Since pres—UCh as CO, NO, N§ and other substances (Jacob et al.,

cipitation is the most important meteorological factor con- 1996)'_ A close examination Of. the connection petween fire
trolling biomass burning activity, it can be concluded that variability and climate controls in the tropics is given by van
the 2007 maximum and 2009 minimum in fire activity and der Werf et al. (2007). For detailed discussion on the role of
aerosol load were driven by the observed levels of precipi_biomass burning in the deforestation process of the Amazon
tation. Analysis of the precipitation record, however doesand other tropical and sub-tropical areas the reader is referred
not explain the extremely low 2008 biomass burning activ- to recently published articles on the subject (Laurance, 2007;

ity. Although the 2008 precipitation deficit was similar in Malhi, et al., 2008; Schroeder et al., 2009).

maghitude to the one that in 2005 contributed to the second | € bulk of biomass burning activities in SA are carried
out in a geographical region betweer? B)and 30 S most of

which is in Brazil, but also includes Eastern Bolivia, North-
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summer, most of the SA biomass burning occurs south of s —
10° S during the August—October period with peak activity - -o00T
in September. The CA burning season starts in June at abou ®
10° S and slowly progresses southward. Unlike in SA, peak *
biomass burning activity is reached generally in August but "
the season extends through November. Although it has beer”
shown that in some cases biomass burning aerosols remai’™
in the boundary layer over land (Labonne et al., 2007), it jzs"“
is clear that in Central Africa and South America, convective
activity associated with the intensive heating produced by the
fires triggers the vertical transport of smoke to altitudes be-
tween 2 and 6 km into the free troposphere forming a dense
carbonaceous aerosol layer that covers most of the source r&l9- 1. Spatial distribution of the OMI Aerosol Index on 7 Septem-
gions and beyond as the smoke is efficiently transported b er 20(_)8. _Arrows |r_1d|cate the pre_va_ullng NCEP 7OQhPa wind field.
the prevailing winds thousands of kilometers away from the OXes indicate regions of analysis in South America (SA), Central
. . . Africa (CA), and Atlantic Ocean (AO).
source regions into the South Atlantic Ocean as well as the
South Indian Ocean forming the so-called rivers of smoke
(Freitas et al., 2006). )
The intensity and seasonality of the biomass burning ac2 OPservations
tivity have been documented by means of satellite obser-
vations of the effect on the ground (fire Counts) as well asln this work we use observations over the periOd 2000-2009
the atmospheric effects by means of the qualitative Aerosoffrom sensors on three different satellites. We analyze the
Index from near-UV observations and estimates of the acsSpatial and temporal variability of the SH smoke plume us-
tual aerosol load in terms of optical depth from MODIS ing OMI observations in terms of the UV Aerosol Index
(MODerate Resolutionlmaging Spectro-radiometer) and (UVAI) and the retrieved 388 nm Aerosol Absorption Opti-
OMI (Ozone Monitoring Instrument) observations. SA cal Depth, AAOD (Torres et al., 2007). Although we rely on
biomass burning shows a great deal of inter-annual variabilthe OMI' AAOD to uniquely identify the absorbing carbona-
ity as shown by the long-term TOMSJ ¢tal OzoneMapping ~ C€ous aerosols resulting from the biomass burning activity
Spectrometer) Aerosol Index record for the period 1979-Without the interference of aerosols from other sources, we
1993 (Gleason et al., 1998). Koren et al. (2007, 2009) ex-2lso make use of the MODIS aerosol optical depth (AOD)
amined the inter-annual variability of biomass burning in the product (Levy et al., 2007) as additional corroboration of the
Amazon basin using MODIS aerosol Optica| depth data ancﬁate”ite detected aerosols. The fire-counts data set derived
fire counts observations from the NOAA-®lvancedvery ~ from Aqua-MODIS observations (Giglio et al., 2006) is used
High ResolutionRadiometer (AVHRR) in the period 2000— to monitor the actual fire activity in terms of number of fires
2006. They reported a genera”y increasing trend up to aboulPer unit area. The third satellite data set used in this analy—
2005 followed by a sudden drop in 2006. It was argued thatsis is precipitation data as reported by fiepical Rainfall
the observed 2006 decline was associated with the impleMeasuringMission (TRMM, Kummerow et al., 2000). In
mentation of a tri-national biomass burning preventing pol-addition to the satellite data we also make use of NCEP
icy involving the governments of Brazil, Bolivia, and Peru. (NationalCenters forEnvironmentalPrediction) reanalysis
Schroeder et al. (2009) questioned the validity of the Korendata (Kalnay et al., 1996) to examine the possible role of the
et al. (2007) analysis pointing to potential problems with the variability of the wind fields on the observed transport pat-
AVHRR fire counts data. Biomass burning inter-annual vari- terns.
ability has also been documented in terms of satellite mea- An analysis of OMI observations indicates that the 2008
surements of atmospheric column CO (Gloudemans et al.and 2009 SH biomass burning seasons were particularly dif-
2009). ferent than in previous years. Figure 1 that shows the spread
In this paper we examine satellite data for the periodof SH smoke layer in terms of the OMI Aerosol Index on
2000-2009 from different platforms and sensors to analyzer September 2008 clearly illustrates two features that make
the anomalous 2008 and 2009 SH biomass burning seasorike 2008 SH biomass burning season stand out. The figure
that exhibited significant reduction in fire activity and atmo- shows the large horizontal extent of the aerosol plume over
spheric aerosol load in SA in relation to the historical record.the Atlantic Ocean which results from the westward smoke
The effect of the reduced 2008 fire activity in South America transport all the way from Africa to the shores of Brazil and
on tropospheric ozone production is analyzed by Ziemke eeven reaching the sub-continent. Also shown are the NCEP
al., (2009). wind fields at 700 hPa. Monthly UVAI average maps (not
shown) indicate that the Southern Atlantic oceanic region
covered by the smoke plume in 2008 is significantly larger
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South American (SA,55-20 S, 65 W-30° W) and Central
African (CA, 5 S-20 S, 5 E-38 E) regions. Data shown
includes observations from the Nimbus7 (1979-1992) and
Earth Probe (1996—2001) TOMS sensors and the Aura-OMI
instrument (2005-2009). No reliable Al data is available for
the periods 1993-1995 and 2002—-2004. The long term CA
UVAI record shows a repeatable annual cycle with clearly
defined maxima generally in August. The SA record on
the other hand, exhibits a very large inter-annual variabil-
ity. Although maxima UVAI values are regularly observed
in September, on several years hardly any biomass burning
seemed to have taken place. Years of minimum biomass
burning activity according to the UVAI record are 1982,
1989, 2000, 2001, 2006, 2008 and 2009. In terms of the
UVAI the 2008 and 2009 SA biomass burning seasons are the
least active since the beginning of the OMI record in October
2004, and among the least active seasons in the combined 24
year record from Nimbus7-TOMS, Earth Probe-TOMS and
Aura-OMI observations. The September average MODIS
AOD in 2008 and 2009 are two lowest for the SA region
since 2001 (see Table 1 and related discussion). Duncan et
al., (2003) have previously documented the pronounced dif-
ference in the inter-annual variability of biomass burning be-
tween the SA and CA regions. The clear contrast between
the inter-annual variability of these regions suggests that the
combination of natural and anthropogenic factors operates in
different ways in these two geographical areas. In this paper
we examine the possible causes of the observed 2008-2009
South American biomass burning season in an effort not only
to understand the driving factors of the fire activity in these
specific years but also to shed light on the possible reasons
of the long-term variability of biomass burning in SA that is
characterized by the occurrence of years of minimum activity
in contrast to the regularity of the biomass burning activities
in Central Africa.

4

o

Depth ot 388nm

Fig. 2. September average spatial distribution of the South Ameri-3 Data analysis

can smoke layer in terms of OMI aerosol absorption optical depth

for the 2005-2008 period. White areas indicate regions of persistenlé_/Ionthly averag(-? values of _OMI AAOD and fire _Counts de-
cloudiness. rived from satellite observations at &-1° resolution were

calculated over the SA and CA regions shown in Fig. 1 for
the 2005—-2009 five year period. We also use TRMM de-
than in any previous years indicating either a more intensaived data on precipitation amounts at a<%° resolution
than usual African biomass burning or a more efficient trans-for the 2000-2009 period. The availability of the MODIS
port, or both. The other relevant feature is the spatial extentAOD record over the same period as the precipitation ob-
of the SA smoke layer that in 2008 and 2009 is significantly servations was instrumental in the analysis presented in this
smaller than what was observed in any of the three previousection, where a brief description of the observed multi-year
years of the OMI and MODIS records. This is illustrated on record of these parameters is presented.
the September average maps of OMI derived aerosol absorp-
tion optical depth in Fig. 2. 3.1 Fire counts and aerosol statistics
Itis well established that the UVAI is strongly correlated to
the atmospheric aerosol load of UV-absorbing aerosols (Hsurigure 4 shows the time series of parameters closely re-
etal., 1999). Figure 3 depicts the long term UVAI record av- lated to the intensity and frequency of biomass burning in
eraged over the geographical areas indicated in Fig. 1 for th&outh America and Central Africa. The top panel shows the
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Fig. 3. Long term record of Aerosol Index over South America (solid line) and Central Africa (dashed line). See text for details.
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Fig. 4. Five year record of monthly average values of fire counts (top), and 388 nm aerosol absorption optical depth (bottom) for the SA
(solid line) and CA (dashed line) regions.

number of fires per-pixel detected by the Aqua-MODIS sen-ral evolution of the OMI derived Aerosol Absorption Optical
sor over the regions of the analysis. A significant inter-annualDepth. The AAOD over the South American region exhibits
variability can be observed over South America (solid line). identical inter-annual variability as the number of fires with a
In 2005 the maximum number of fires per pixel was aboutmaximum value in 2007, and minima in 2008 and 2009. Peak
180, went down to about 130 in 2006 and peaked at 250monthly values of 0.13, 0.08, 0.15, 0.04 and less than 0.02
in 2007, the largest of the Aqua-MODIS record. The 2008 are observed in September in the five years of the analysis.
value did not reach 100 fires per pixel while the 2009 valueln Central Africa, peak monthly AAOD values between 0.08
was even lower reaching only about 40, the lowest of theand 0.12 take place in August. The 2008 data shows a one-
Aqua-MODIS record. Unlike the large inter-annual variabil- month lag in the month of peak AAOD in both regions with
ity found in South America, the time series of the fire count peaks in September and October for CA and SA respectively
data exhibits a very repetitive and steady annual cycle oven month later than in the previous three years. In addition,
the Central African region (dashed line).The peak number ofthe clearly defined SA September peak in the previous three
fires remains remarkably constant at about 400 over the fouryears is absent in 2008 when August and September show
year period. The bottom panel of Fig. 4 shows the tempo-similar average AAOD values. The observed inter-annual
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Fig. 5. Rainfall amount (top), and rainfall anomaly (bottom) for SA (solid line) and CA (dashed line) for the period 2000-2009. See text for
details.

variability of the OMI-derived AAOD over the SA region is An anomalous increase in precipitation in the months previ-
consistent with the similarly calculated regional average ofous to the onset of or during the burning season in SA could
the Aqua-MODIS 550 nm aerosol optical depth (not shown).have produced a higher level of fuel moisture and, therefore,
Both the MODIS AOD and the OMI AAOD show a reduction a reduction in the overall spatial coverage of fire ignition and

of over a factor of three from 2007 to 2008. The 2007—2008intensity could be expected (Uhl et al., 1988). In addition,

decrease in the number of fires was 62% whereas the AAODncreased wet deposition resulting from enhanced precipita-
value decreased by 73%. The consistency of the inter-annualon would shorten the lifetime of the atmospheric aerosol

variability of independently derived parameters confirms thatload and its downwind transport (Freitas et al., 2005). By the
the observed 2007-2008 large decrease on fire activity is reaame token, intensification of the fire activity and increased
and not the effect of possible instrumental degradations afaerosol load could also be expected if unusually dry condi-

fecting the satellite derived quantities. tions had prevailed. A close examination of the observed
S _ rainfall anomalies during the May-October period (which in-
3.2 Precipitation analysis cludes three months previous to burning season plus the ac-

. . . . tual months when the burning takes place) reveals the ex-
To gain an understanding of the influence of the regional me-,

i | the fi vt e the t dpected precipitation-fire activity relationship that explains
eoroiogy on the fire activity we examine Ine ten-year recorts, e of the observed inter-annual variability in South Amer-

(2900_2009) of precipitation over the regions of the Studyica. Table 1 lists the satellite measured ten-year record of
using TRMM_d.ata_ as shown_on the top panel of F',g' 5'TheG—month precipitation anomaly (column 2) and the monthly
decadal precipitation record is used to produce a chmatolog:,:md spatially averaged MODIS aerosol optical depth for the
ical annual cycle to be used in the calculation of a rainfall month of peak aerosol load (column 3) for the SA region
anomaly data set. As expected the annual cycle for the Wohe same quantities for the CA region are shown in column 4

reg_ion_s shows many similarities. The dry season _in Cent_rahnd 5. Larger anomalies and a higher annual variability take
Africa is much longer than the one in South America. This lace in the SA region. Year 2009 shows the largest posi-
explains the longer CA. biomass burning season that start \ve anomaly in both the SA and CA regions over the last ten
about two months earlier and .Iasts almost twice as long 83ears, although the SA region value is about three times as
the three-month long SA burning season. To highlight thelarge as in CA. On the other hand, year 2007 is by far the dri-

a?”“a' variability we ha\{e_als_o plotted in the bottom panel Ofest in SA while 2005 shows the largest precipitation decrease
Fig. 5 the resulting precipitation anomaly in the SA and CA in CA. A rainfall deficit of 30 mm (-9%) was registered in
regions after subtracting the 2000—2009 mean annual cycle.

www.atmos-chem-phys.net/10/3505/2010/ Atmos. Chem. Phys., 10, 35052010
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40

2000 South America a0 i 1 Table 1. May-October Accumulative Rainfall Anomaly (mm) for
4 gg 1 the 2000-2009 period and September average aerosol optical depth
13 5 over the study areas.
20 -10
. jg Cnitri At i Year South America Central Africa
T 10F = - Anomaly (mm) MODIS AOD Anomaly (mm) MODIS AOD
; 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8
TEu 2000 22 n/a -2 n/a
s ° 2001 48 0.32 -10 0.51
= 2008 2002 -18 0.45 4 0.45
i -10 * 2003 -22 0.37 -12 0.47
2004 -3 0.45 3 0.46
_20f 2005 -30 0.52 -31 0.56
2006 22 0.38 18 0.47
a0l 2007 -93 0.67 13 0.48
2008 -36 0.25 -19 0.60
2009 110 0.18 36 0.49

_40 i .
0.1 0.2 0.3

0.4 0.5 OI.S 0.7 0.8
MODIS AOD 550 nm
Fig. 6. Observed relationship between rainfall anomaly and atmo-
spheric aerosol load. September) and the accumulated 6-month rainfall anomaly
for the nine continuous years of available MODIS aerosol
data. The spatially averaged MODIS aerosol optical depth on
2005 whereas a precipitation increase of about 22 mm (7%} of the 9-year period in the analysis increases monotonically
over the six-month period is apparent in 2006. Although thewith decreasing rainfall anomaly. The resulting linear fit,
2006 increase in precipitation is small as an average for thealculated using all years but 2008, shows that precipitation
large area in this study, it is qualitatively consistent with the anomaly and aerosol load are clearly anti-correlated yield-
reduced level of 2006 fire activity and aerosol load relativeing a correlation coefficient of 0.91. Qualitatively similar re-
to the previous year. As reported by Schroeder et al. (2009)lationships exist between precipitation anomaly and the fire
the region affected by the 2006 positive rainfall anomaly in- counts data. The 2008 season stands out for the significantly
cluded regions of Mato Grosso and &an Eastern Brazil reduced atmospheric aerosol load (and number of fires) in
that accounts for most of the Amazonian fire activity. The spite of the occurrence of dry conditions similar to 2005. A
severe 2007 drought in SA with a six-month precipitation similar plot for the CA region, shown in the inset of Fig. 6, in-
deficit of 93 mm (28%) may also explain the high incidence dicates that fire activity in CA is not as closely related to pre-
of 2007 fire activity which is also the highest in terms of fire cipitation fluctuations as it is in SA. The correlation coeffi-
counts and aerosol load as shown in Figure 4 and column 3 ofient for the CA fitis 0.60. The clear 2008 departure from the
Table 1. The 2008 anomaly ef36 mm (~11%) is similarin  observed aerosol load-precipitation relationship in SA sug-
magnitude to the-9% registered in 2005. Yet, during 2008 gests that additional factors may have been involved in the
a very large reduction in both fire activity and atmospheric suppression of fires observed during the 2008 biomass burn-
aerosol load is clearly observed in SA, in contrast to the verying season. The low level of fire activity may have been the
active 2005 season. Note that in year 2005 a precipitationresult of economic or regulatory measures that somehow pre-
anomaly of similar magnitude associated with measurementgented in 2008 the traditionally high level of biomass burn-
of large aerosol concentration was observed on both the SAng in August and September. The two-panel Fig. 7 shows a
and CA regions. A similar situation (i.e., high precipitation comparison on a regional basis of the TRMM observed 2008
deficit in both areas) takes place in 2008 but this time therainfall anomaly (6-month total) and Aqua-MODIS detected
aerosol load in SA is significantly reduced whereas the CAfire reduction (in relation to 2007) in South America dur-
spatially averaged aerosol load is the largest in the MODISing September. The fire difference map (on the right) shows
record. The wettest of the ten-year period in SA is 2009 withthat most of the decrease in 2008 fire activity took place in
an excess 6-month precipitation of 110 mm (34%), and, ashe Brazilian states of Mato Grosso, Tocantis, Bahia, iPiau
expected, the lowest recorded levels of both fire activity andand Maranko. The rainfall anomaly distribution (left map)
aerosol load. shows that overall a precipitation deficit prevailed over most
Except for year 2008, the observed variability in biomassof this large region, that should have contributed to increased
burning in SA (in terms of both fire activity and aerosol load) fire activity. A small precipitation increase took place in a
in the 2000-2009 period is well correlated with the observedregion south east of Passtate, north of Mato Grosso, where
variability in precipitation as depicted in Fig. 6. The scatter high fire incidence was observed in 2007. A region in north-
plotin Fig. 6 illustrates the observed relationship between theern Bolivia affected by the 2008 drought shows increased fire
spatially averaged MODIS aerosol optical depth over the SAcounts relative to 2007. The total number of fires detected in
region on the month of peak aerosol concentration (generallyBrazil in 2008 went down by 62% with respect to 2007. On
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Table 2. September average ocean coverage, wind speed and

aerosol source strength.
Year Oceanic 700 hPa Al (CA) Mongu
Coverage (%) wind speed (m/s) (380nm) AOD
2005 54 5.5 1.3 -
2006 33 5.5 1.2 0.82
2007 62 6.7 1.3 0.88
2008 81 7.0 1.7 0.96

a4 W S0 4B

Fig. 7. Regional variability of the 6-month rainfall anomaly (left)
and spatial distribution of the observed 2008 decrease in the numbet Discussion
of September fires in relation to 2007 (right). See text for details.

The observed decrease in the OMI signal (on both Aerosol
Hndex and Absorption Optical Depth) and MODIS extinc-

America (including the totality of Bolivia and Paraguay as 10N optical depth in 2008 and 2009 over South America is
well as Northern Argentina but excluding Brazil) went down consistent with the reported fire count statistics that clearly

only by 4% in 2008. The 2007—2008 fire reduction following indicate an actual reduction in the number of fires in South
political boundaries suggests that the 2008 decrease in burfmerica during the burning seasons in 2008 and 2009. An

ing observed in South America might have been related tcgnalysis of the link b_etween the precipitation anomalies and
the effect of economic and/or regulatory forces that were inth€ September spatially averaged aerosol load over the pe-
effect primarily in Brazil resulting in a lesser number of fires riod 2001-2009 shows a clear relationship between excess

ignited. precipitation and reduced fire activity and, conversely, be-
tween rainfall deficit and increased fire activity and aerosol
3.3 Transport production. The precipitation link seems to also adequately
explain the 2007 surge in biomass burning activity. Fires are
Satellite observations show that westward transport of cargenerally used for forest clearing by small farmers and plan-
bonaceous aerosols from the sources in Central Africaation owners who clear understory shrubbery and cut for-
and across the Atlantic Ocean was particularly efficient inest trees. When the area has dried after a few months it is
September during the 2008 biomass burning season. Sudburned. Although the fires may be intended to burn only lim-
efficient transport requires abundant particulate matter proited areas, they often spread beyond the target agricultural
duction at the source areas as well as free troposphere winglots and consume pristine rainforest. The situation of un-
speeds high enough to achieve the mobilization of the carintended forest burning is worst in dry years like 2005 and
bonaceous aerosol layer across large distances over tin2007. Thus, the case can be made that the large number of
scales shorter than those of gravitational settling and othefires observed in 2007 was propitiated by the precipitation
removal mechanisms. The September monthly average hodeficit of about 30% that affected the study area in SA. This
izontal extent of the smoke layer over the ocean has beein turn led to record levels of atmospheric aerosol load as re-
quantified as the fractional area of Southern Atlantic Ocearported by satellite observations by the OMI and MODIS sen-
in the box (see Fig. 1) where the September average UVAkors. The low incidence of fire activity and low aerosol levels
is larger than unity. Table 2 lists the calculated Septembeiin 2006 and 2009 can also be understood as a consequence of
averages of oceanic extent of the smoke layer; the 700 hPthe excess rainfall amount that represented precipitation in-
wind speeds from NCEP re-analysis; the regional averagereases of 7 % and 34% respectively relative to the long-term
UVAI value in Central Africa over the source areas; and themean. Thus, the decrease in aerosol load in 2006 attributed
monthly average 380nm aerosol optical depth reported at thby Koren et al. (2007) to implementation of environmen-
Mongu AERONET site (Eck et al., 2001) for the 2005—-2008 tal regulations seem to have been associated to a decrease of
period. The tabulated data show a clear correlative connecprecipitation as suggested by Schroeder et al (2009) and con-
tion between the oceanic coverage of the aerosol layer, thérmed by this work. The precipitation connection, however,
wind speed and the aerosol production at the source areadoes not explain the reported low levels of biomass burning
The connection is particularly robust and positive during thein 2008, a year in which a rainfall deficit similar to the one
last three years. The increasing wind speed as a functioin 2005 took place. Yet, the observed 2008 fire activity is
of time given by the NCEP reanalysis is somewhat surpris-inconsistent with the expected rainfall anomaly-fire activity
ing but consistent with previously reported analysis (Pielkerelationship. The absence of a clear meteorological explana-
etal., 2001). tion to the observed 2008 biomass burning anomaly in SA is

the other hand, the total number of fires in the rest of Sout
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confirmed by the analysis of the biomass burning season in The combined effect of large aerosol amounts generated
the meteorologically similar region of Central and Southernduring the African biomass burning season and high free
Africa that shows a climatologically persistent 2008 annualtroposphere wind speeds led to the formation of a synoptic
cycle in both the aerosol load as well as fire counts. Thescale aerosol layer that blanketed the Southern Atlantic
partitioning by political boundaries of the actual number of Ocean between ®(® and 28 S. An interesting finding out
satellite detected fires in SA clearly suggests that the larg®f this study is the observed variability in free troposphere
decrease in biomass burning in 2008 was mainly confined tavind speeds in the region of this study. The NCEP data
Brazil probably as a result of factors other than meteorologi-shown in Table 2 show a steady wind speed increase over the
cal. last four years. Given the short length of the data record in
The combined TOMS-OMI long-term UVAI record and the analysis it is not clear if an actual trend is present or the
MODIS decadal observations of carbonaceous aerosol prosbserved tendency is just a manifestation of the variability
duction in Central Africa and South America highlights of the system. A more detailed analysis of this effect and
the essentially different economical and political nature ofits possible long-term effect on aerosol transport is certainly
the processes that regulate biomass burning activity in thevarranted but it is beyond the scope of this study.
two regions. In Central Africa biomass burning is a long-
established agricultural practice for the disposal of agricul-Edited by: I. Aben
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