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AEROSOL AND GAS PROPERTIESSEASONALITY OF BURNING

Biomassburning in the Amazonshowsstrongseasonalvariability, peakingearly in the

year in the northernpart of the region and later in the southernpart. Fire countsare

generallyhighestup to 3 monthsaftertheburningof ground.
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SEASONAL CYCLES

The International Geosphere-Biosphere(IGBP) land cover

classificationmap is shownto the right resampledto a 0.5º

grid. Below this are the annualcyclesof NDVI observedfor

eachtype. The middle plot showsclasses1-7 and the lowest

8-16. A key to thesefigures is below. In all cases,the error

bars indicate the standarderror on the data. Decreasesfrom

Juneonwardsareconsistentwith the onsetof the dry season

andthebeginningof burning.

INTRODUCTION

Theaerosolcomponentof theOxford-RAL AerosolandClouds(ORAC)algorithmhasrecentlybeenimprovedandappliedto six andahalf yearsof AATSR dataovertheAmazon.

This posterpresentssomeof the scientific highlights. Seasonalityof atmospherically-correctednormaliseddifferencevegetationindex (NDVI) derivedfrom the ORAC datais

examinedandlinked with proportionalburnedareafrom MODIS. Retrievedaerosolfields revealstrongseasonalityin aerosolopticaldepth(AOD) andeffectiveradius,linked to

biomassburning through detectedfires. Use of complementarySCIAMACHY glyoxal (CHOCHO) and formaldehyde(HCHO) data revealsthat glyoxal in this region is

proportionalto theAOD for bothbiomass-burningandbackgroundbiogenicaerosol,while formaldehydeshowsanincreasewith AOD only in biomass-burningregions. Theratio

betweenthesetwo gasesmaybeusedto distinguishbetweenbiomassburningandbiogenicaerosolair massesin this region.

SEE ALSO

ÅORAC website: http://www.atm.ox.ac.uk/project/ORAC/

ÅGlobAerosolwebsite(ORACATSR-2, AATSR andSEVIRI aerosolfrom 1995-2007): http://www.globaerosol.info/

ÅSCIAMACHY at theUniversityof Bremen: http://www.iup.uni-bremen.de/sciamachy/

ÅESA(A)ATSR World FireAtlas: http://dup.esrin.esa.it/ionia/wfa/index.asp

ÅMODIS FireandThermalAnomaliesat theUniversityof Maryland: http://modis-fire.umd.edu/index.asp

DERIVED VEGETATION INDEX

The NDVI may be derivedfrom the ORAC retrievedsurfacealbedo. Although a simple

metric of vegetationcover, the full atmosphericcorrection improves its sensitivity as

comparedto olderNDVI datasets.

On theright is theseasonof most

frequent active fire detection

from the ESA ATSR World Fire

Atlas (left) and the seasonof

highest proportional burned area

from the MODIS product

MCD43A1 (right). Blue indicates

the peakoccursin DJF, greenin

MAM, orangein JJA and red in

SON.

Dashedlines indicatethe modelandsymbolsthe observed

response,with error barsthestandarderror. Black asterisks

indicate results for the evergreen broadleaf forest

ecosystemtype, red diamondswoody savannas,and green

trianglessavannas. Thesearetheecosystemsin which most

burningoccurs. Thereis reasonableagreementalthoughthe

results suggestthat other factors, such as, for example,

moisture, should be taken into account to explain the

observedNDVI response. Samplingis alsoa problem.

RetrievedAOD (right) and

aerosoleffective radius(far

right) show strongseasonal

cycles,with a high level of

interannual consistency.

Data are shown from 2002

�± 2008 (top-bottom) and

DJF �±SON(left-right) on a

0.5º grid.

AEROSOL PROPERTIES AND FIRE

For each month and each grid cell, the monthly mean AOD,

effectiveradiusandfire countarecalculated. Themeanfire count

is shownasa function of aerosolpropertiesto the right. Firesare

most often found in moderateto high AOD conditions with

effective radii �’0.2 µm. This is consistent with expected

characteristicsof biomassburningaerosol. Samplingproblemsdue

to cloud cover and the narrow AATSR swathlimit both datasets

(aerosolis retrievedfrom only daytimeorbits, and fires detected

only at night).

L INKING AEROSOL PROPERTIES AND GAS ABUNDANCE

SCIAMACHY providesmeasurementsof tracegasesfrom thesameorbitswhich AATSR derives

aerosol and surface properties. Of particular interest are the short-lived species glyoxal

(CHOCHO)andformaldehyde(HCHO),which areindicatorsof intensephotochemicalactivity.

Analagous to the above figure

involving fire counts,to the right are

the medianCHOCHO and (far right)

HCHO vertical column densities

(VCDs) as a function of AOD and

effective radius. Both increasewith

AOD in biomassburningregimes; for

larger biogenic aerosol ���“0.2 µm)

CHOCHO is also enhancedfor high

AOD, while HCHOis not.

As well astheVCDs, theratio CHOCHO:HCHO (denotedRGF) is

of interest. This is shownto the right. Biomassburning regimes

areassociatedwith a lower RGF ���’ 0.04) thanregionsdominated

by biogenicaerosol. Thisdoesnothold for thelow AOD, effective

radius > 0.2 µm regionswhich are predominantlyfound in the

Andesmountains. Futureresearchmayenabletheuseof tracegas

datato inform thechoiceof aerosolmodelfor aerosolretrievals.

RESPONSETO BURNING

A modelhasbeendevelopedto examinethe responseof NDVI to fractionalburnedarea;

NDVI shoulddecreasenonlinearlywith anincreasein burning,with theratedependenton

the reflectanceof the unburnedground. The model has been tested with monthly

compositeNDVI andburnedareadata,belowto theright.

Class Surface type Symbol in cycleplots

0 Water -

1 Evergreenneedleleafforest Black diamonds

2 Evergreen broadleaftforest Red diamonds

3 Deciduous needleleafforest -

4 Deciduous broadleaf forest Green Diamonds

5 Mixed forests Blue diamonds

6 Closed shrublands Black asterisks

7 Openshrublands Red asterisks

8 Woody savannas Black triangles

9 Savannas Red triangles

10 Grasslands Black squares

11 Permanent wetlands Red squares

12 Croplands Green squares

13 Urban and built-up -

14 Crops/natural vegetation mosaicBlue squares

15 Snow or ice -

16 Barren or sparse vegetation Blackcrosses


