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1. Introduction

Atmospheric aerosel particles (Fig. 1) can influence the climate eitlier by directly,
Interacting withrsunlight acting as: scatterers or abserers in the atmosphere, or inairectly
Py acting upon clouds and thus imfluencing hydrelegical cycles. Aerosol lifetime! Is; albout
a few days, andiit Is distributed with a high degree oft spatial heteregeneity.

" o s Because of these characteristics,
s deresols; constitute one: ofi the: major

scientific ISSUes’ mecessarny 1o be
o addressed in order to reduce the
LiE- uncertainties; inl chemical/weather

8 J. Vanderlei Martins, 1996
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Figure 1. Biomass burning aeresol particles collected on filters. analclimatic: models:

One: way: off studying aeresols| Is by remote. sensing from: satellite; sensors liker MODIS
aboard lerra and Agua spacecraits. A' system 1o) derive timely’ aerosol products after
each satellite overpass Is beimg built att DSA-CPTEC/INPE, based on NASA/GSEC
algoertnms:, This willallew: for the: prompt assimilation of aeresol leadings: nte: chemical
weather forecast models (e.g. CATI-BRANS; Ereitas er al., 2005), coverng large areas
I Brazil and parts off South America. [For longer-termi studies, a database will be: built with
aeroso! retrievals; from: archived oVerpasses since the launchi off Trerra (1999) and! Agqua
(2008). In the future, new: develepments, will be: iIncorporated inte the: aeresol algoerithm,
like  specific dynamic aerosel models for Brazil and South America, and/or finer reselution
aerosol products; following| preper validation by experimentall measurements.

2. Operational remote sensing of aerosols

INPE maintains: an EOS reception| system; in
Curaba, located infa central pesition Inf South
America. Upon each; salellite overpass,
VMODIS data are collected and locally
Proecessed to calibrated radiances and level 2
products. Fig. 2! shiews the reception site
location, the contrel center inf Cachogira
Paulista andithe: approximate Cover range. for
the antenna. MODIS aeresel retrievals: are
pased on 8f empirical principles derived from

worldwide satellite. elosernvations:
a) the. Interaction; BEIWeEen: solar radiation: ana’ aerosols

decrease as A 1o A= (Kaurman, 1993);
b). over: aark: surfaces, the: prevailing ner aeresol’ efect /s
scattering of solar radiation) (Kaufman and' Tanre; 1998). |
¢c) the surface reflectance. is; correlated to) some degree Flgure 2. EOSiecepuon site in Cuiaba, control center
along the: solar spectrum, (Kaurmaniet al., 1997a). in Cachoeira Paulista and appreximate cover range.

[F1g. I shows; how! these! principles; relate: tor MODIS imagery: to; derive: aerosol 1oadings:
[F1g. 3a shiows an RGB' composition; the blue and infrared channels frem a MODIS scene
over Brazll under severe biomass: burning) conditiens. The blue channel IS strengly.
aifected by’ cleuds) and aeresols; while 1 the mfrared’ channel ther aeroesoel layer 1S
transparent. Fig. 306 snows; the correlation ketween mirared suriace: reflectance ana
visible channels. Tihe strategy: IS to; Correct the: Image: o gaseous, ansoerption, them derve
the surface reflectance in the blue and red channels from the! infrared measurements; and
then compare: them with the: actual reflectances in each visible chiannel. The “difference”
IS related 1o; the: totalk aerosol leading: using 4 logk-?qp lable’ preduced by a radiative

ST

transter code (Kautman et al,19970).  rcp...
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Eigure 3. (a) MODIS Terra images over Brazil in ug 2005 13:40 UTC: RGB composition, blue (470 nm) and
Infrared (2130 nm) channels. (b) Correlation hetween infiiared (2200 nm), and red (660 nm) and' blue (490 nm)
surface reflectances for several surface cover types areund the glebe. Note that red to Infrared reflectance ratio
IS abeut 0.50 and blue to infrared reflectance ratio Is about 0.25.

3. Aerosol products

FF1g. 4'shiews, two examples ofi resulis ior 30/ Aug 2005. Aerosoel data like these will lbe
avallale for input inte chemicall weather models; shoritly after' each MODIS overpass
at 118530 UTIC and 16:301 UTIC. ATmMoSPhErC Correction for gaseous: absorption willlbe
perfermed using forecast results, by: CPTEC, or climatelogical data. Tihe algorthms

will“loe re-run toe buildian aeresoll database: when definitive analysis data is avarable,
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Wypically a few days alter eachioverpass.

Infthe RGBI composition: i Fig. 4: one notices |
smoeke pIUMES; oVer: a large: area over: Brazil, X
typical for the biomass burning season. k.
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Aerosoel opticall depths
o (AGD) in the blue
- channel (470, nm) in
IR o ooy of 2.0 zrs
observed Iin Fig. 4,
meaning that abeut 869
of sunlight In that
wavelengths dees not
reach ground level due
solely: to) the: eccurrence

of dense smoke plumes.
Figure 4. RGB' compesition and aeresol products for 30 Aug 2005, 13:40 Mass concentration is

UTC. No retrievals are made over cloudy conditions indicated By black : f _ :
pixels. Aeresoll optical depthrat 470 nmi IS a product validated by field defined as function: o
experiments. Mass concentrationiis a derived parameter. AODIIn the red channel.

4. Concluding remarks

Operational remoele: sensing data off atmospherc acrosels, ever Brazil and parts; of
SouthrAmerica willfloe, imput inte a chiemical weather model at CRTEC-INEE; with the
assimilation: ofi timely: aeresol products after each MODIS overpass. Al database: of
archived: VIODIS, aerosol data willk ber built: for: longer timescale; studies. FEuture
developments; will seek to Impreve the retrieval algoerthms: by’ Including SPecIfic
dynamic; aeresoll models: for Seuthr America and! dervingl finer resplution aeresol
products: linis; same technology: can be deployed to; other EOS] reception: Sites;, In
ordert ter help: improving the understanding of aerosoel spatial distribution and
atmosphieric leading on a continental scale.
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