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Slntt the ABLE-2A wu oonductied durtng the dry sa901\ owr 
the Amazon. B&lln, bJomau bumlllg plwnfll weit observed on 
MOSt of the flights, and they were ~found between the 
lop ol the mixing layer and beow the wind lnvenion 
ClWI). The A8Ui-3A Md t:xpmiment wu COltducted OW!' the 
Atttlc dllrlng the IND\ll\il!', and while the nu.mber or blomasa 
bumlng plum., wu 1w than during A8LE-2A. $1tYeral 
plumes .,,. ne obNrved over Alim from fuel in thlt state. 
n. plwne a'CI 11r•ed dwing thae ~ iments cxmta.tned 
lipificant ~ in ozone and Hro50l sc•ttering 
cmnpwed to the bacltgrotmd lievclt. Over' the Amazon. the 
ernount of p~cally produced ozone was found to 
liplfbntly ~ the total or.one below tlw 1Wl. 11w: 
aualtiple-wawle~ M!t'osol bilcbcattet d1ta for these plwnes· 
kave been uxd to derive inloauuation on their optical 
properties and to examine the potential for remotely 
d~nating th~ plumes from other sources oJ aerosols. 
lNI ~per dlscutMI tN s.palial dislribu:lion and ob$aved 
ptopa ties of the biocnasa burning plume. encountered during. 
~ field ~ .nd the&e results an related to the 
la-rge-scale impact of biolnU$ burning on the lower 
troDOSohere. 
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ABSTRACT 

Biomass burning in tropical ,f9lon is • majo{ aaurce Of trace ga1es 
(COz. CO, CH_., NOxl and organic pal\ides. Duo to 1he high spalial 

and temporm v.arlatlon ot !he blJmlng, spac:ebome remoie sensing 
mtlhods are requlrtd In ordt1 llO assess the extenl or thee• -lsslon•. The rwno1e M11Sln\) methods deperld oo dllailed t9l8IJons 
betwttfl lh• OCCUfrence ot fil'es and the emitted trace gues and 
panictllaln. The BASE·A eicperlmenl (Biomass burning Alrborn• 
and Spaceborne Experiment • Amazonu}, involving an INPE, 
IM1rumented alrtral and a rllNtdl gro~. waa conduc1ed In SepL 
t Ill f3tltl IN Brullian AmuOn Basin IO measure lt18$0 relations. 
In the expe:rimenl, airborne me11Yremems of IM amHted lrace 
gasas (C~. co. CH4 ) and O, were conduatd simultaneously wllh 
meuuromen1s of lhe emitted partlc.lu and t"-lt chemical 
compolillon. The aerosot partiel9 size and Vet1ica.1 dls1tibutlon were 

deduced from oplical measurement$. Profilti ol ,,.,.,.., vapor aQd 
111mperature wt!l'e also recorded. The applicatloo oJ Che colleeled dol~ 
for the analysts of biomass burning ftom 1he NOANAVHRR al.Id Ille 
GOES sai.l!ite lmage:ry ii disa.1ssad. . 
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Region - BASE·A Experiment 

0, Wwr:11, A.. s.tz-2. Y .J. Ka&lfmano3 and A. Amt:tten 1 

(1) USDA Fofest Sel\llee Fire Chem., P.O. Box IQ89 Mlnoula. MT 
~807, Tel; ~06-32M4B2 

{2J INPE C. Postal 615, 12201 • s.J. C8mpa1 • SP • Brazil 
(3] USAA Resident Resean:ll Sdentlal In NASAIGockWd SFC. code 

613, Gltenblll MO 20nt 

Eltlmatu of smoke emiSS'o!'ll from Ires In the B4'ulli.tl Amu® 
have 1)le1l dllflcub to obtain bec9use of die uncenalnty of estimates 
ol b!om8" oonsumptlon •ni lh• relallons of omls.lonl to pattlculal• 
maner. satellite lma06t)' have been ustd for estlmallno tOttl 
emlUlons but lhew ntlma1es depend on. among Othtf ChlnOS. 
knowt11'J41 c:oncern~ lhe ratlc> ol gue1 to pwtka1'a&es in 1M 
a1mo1pflere. o,,. purpo.se ol the BASE·A experlmeAt (Biomass 
burning A irborne and Spacebome Eicperlm.nt • Amazones), 
inYotvino ao INPE instrument.s aircraft and a resureh ~. was 
to meas,ute some ol the lmport.-rt •or11nbou,_ g-ues•. mo.ne 
concenlratioll, 9nCI the retatioft of ~es eo pantculaie matter for 
specific lirn. This paper •~amines r-.ua1 101 th• BASE·.A 
experiment with 1ho11e to:r blom1ss burning In Nort:h America. 
Mtasurtmtn.ts were made foe 3 diffartnl ctelorestalion fN"es and one 
savannah ire from IHPE's lnstru:mentld a.ire.ran. Results of !h• 
experim4nl lndude lnllaslon fectors tot par11cUlstu less titan 
2 Stirn in diameter. peroen1 ciomposition of lhe Inorganic oompoMinl 
ot tt\e parllclea, ano pe1cent composiTion or organic and gtaptlilic 
carbon of Ule panicles. Other correlations are made belwe11n the 
trace ges oomposillon and Iha ozone OO(l()8nttati0:n. A correlatiOl'l 
malrix lndudlng the ratio of various oases 10 perticln is presenltd 
fo r the res\Jlts from lhe BASE-A experiment. 
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CumU1•tive area of fore•t clea.r'd t.h.roug-h 1 988 
ifl e•tilnated "to be 234 :IC 10 ktt. ~1:!1o1din9 old, 
oleu-i.n9a) , or B.2\ of thc64 x

2
10 fo:rest.ed 

portion of Brazil'• 5 x 10 lat Legal 111uon 
re41ion . h cent {l>ost-1960) <:leu1~9 of prim-3 •:1 and old second~ fore.-t totaled 268 X 10 
km , or. 6,4\. Including the cerrag.s ( aorublmd) 
-Ulc:rea.sq th• total of re491'l'E c learing to . 
460 X 103 Jua2 ( 9. 6\} ·• Foreat loioa iii l.9 88 vu 
p:roeeedtng at 20 x lOl "/QD)/year. 

M.emi dry weiqht biomua {l!bove and ~low 11roundl 
is estimated at 211 metric ton• (MT) /hA for 
tore•t ~- beinq cleared in 1988 11nd 247 Mr/ 
ha far the foreat u a whole ( ca.rho~ (CJ con• 
tent • 50\ ) . Puture biOl!u• averar;•• 10.7 
MT/h&. conver1ion re.lea••• 3.92 l'IT/ha of c 
from the top 20 em of aoil. c:onvenion of all 
forest Nlid Cllt.rrado to paature would nl.•aa• 
Sl 919atoaa (ff] 'of c~ ~ annual r ate of 

' . 



fore11~ Md cerr~o lo•• in 19 88 wae releuJ.ng 
270 x 10 , ti( of e on conv•r&ion t o po.st"Qn. 
c oneide.r:t.:nq th• <iU.rtti ties o f 002 and· CR 
r e1e .. ed1 t.hi• repre1en t s 262-28 2 X 106 ~T/ · 
year of C02 equivalent C. This i~ •lmo•t: 3 
t 1.lne• th• an.nu.al c release from Brazil's use 
of fossil fuels, but brin~s little benefit 
to the country . 

Uoccnainties in Tropical Forest Blomm. All "Example ttom R.oudoai&. 
Brazil 

I E Brown (WOOO.S Role Researcil C'.el'llet, WOOC!s HoJo, MA 02.543; sos. 
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L A ManlMfli M z Morein, O Amldl Jr, R A Vlctona (All ac: 
ceNMJSP. Pitat.icabt, SP, Sn:.11 lJ.400, 0194-33-5122), C A C Fureita 
(OOA, MfMllS, AM, Brull), and W W 1boa. (New Yark Bounical 
Oardm. N'ew Y0tt. NY) 

Ono critical Cla.or Ui catilnating ctie oonui'bution or 1roplcaJ 4tkn isatioD 
IO CO, buildup bl Ilic atmo.sphcrc is 1be llDOUllt 0( t>lomau nailable to 
burn. lbc biomass daaa ror Brazil, which u lhc slle of tbe bighcs1 
ddorealuio11 r.ca. att rew and or wu:e114ill acc:uncy. To ,provide addlllonal 
Wonu tion fr'olll westct11 NnazOlli&, - ~sured Ill 1988 Ille dhb, bole and 
caoopJ beip1,1 ot DU.fly SOO U'ee$ CO'i'Cttll& 1 Ila (10,tti> iu•) ia tk 
Eeoiop:al SWloft of 1bc Sam11el ~n:>eleclric Rc:acnofl in Roodonla (8 
4SS, 6'3 rrw). 1Jst1.1 ctlibrat:O. C\lf'l'e$ ba$OO Oii dc5wctMly &aapled u-, 
• ..uma1cd lhc llXll ~ouJld li'tiag biolu$5 u 300 1(clty 'll!Ci&bt)lha. 
Fllka tninb 1~ Uncr wuc 30 IAll lO tna, rmpeai~. n$ ~ 
In lllCM w luC$ is 1bow 20~. mating tbe total biollW5 111luc ioQd to Im 
IJllD 00~ sipifiCRDI llprc. 

'nie blom:ua diltrlbudoA i. b.fthJy ckeMd: l 'J& ot I.be ma COAtdl11m ~ 
ol IJl6 Momasa. Par Cocat1 oC iim.ilat dlltritn1Llom, piou typlcdy U1ed Cot 
~..,. Ulimtles (W IO 2,000 m•) will mm!ly proclllQC l>iomas& estiuia 
11iru(lcu11)r clUkrau trOlll QloK of l•tger ptots. 8ucd 011 a~ ol ov 
daUI, plots of ?SO 111• h14 • • 80* cbm:z of~ ou«Mde die mgc ol the 
aJobtl m~• (240-l60 &Iha). Plou of 2,tX» 111• MO • 4S1' dWIN: of bci11J 
Olltsicle lhis nmr. For more cons1raiacd esd m11a of bioll\US 111 tlmf!ar 

lorsu 1 a.mplln1 prosr-m 1bolllcl rocu.s on emergent and llrJC cuopy uees, 
die dolllifta.at c:outributon io t>iol]>lt«,. 

FinancW ~uppon ; WOOds Hole R~rch Ce11ter, CENA. IN.PA, New Yotk 
Botanical Ciank;n, • ad E lctroNmte 
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CSponlOl': T. Kittel) 

Tropical cb,. foreat.I (ae111u Holdridge) oover 22~ of tU land 
U'N of ScNJ.b. America. Moat of the .. forute are located in 
aortheutcm Brull where very high density QOQ· Urbsn 
popu.iatioa (>25 penonalkm-) u tilims alNh and bum 
..ncwtunJ achniqOM. We eremi._i biom•" burniq iD 
u .... fomta \o ll.i.nnine ratee ot biom.us conaumption. heat 
fha ia\o aoila, and atmocpberic nutrient emiMiOQS £ro.m alubed 
anu. FDw were eet at three lntei"Yalt during the dry Muon 
to COYer a ranae ot burniq a;mditiou (fuel moiature, day aince 
la.at pr.cipi.tation, mjm>dimateJ with the objective of 
determinina- bioma11 conewnpt.ion u well u nitn>pn and 
pb.oepbarut b1. 

We ahow thct ch:&.riq the dry ae--. the biom111 moiature 
CDD&.nt lll1d mi• 11djmate crmdilimi• 1~slJ affect c:erbon 

emi....WO. Lo UM atmasp.'Mire.. JmpartanUy, in a ddition Lo C 
reletM from tlubed bioman, tha.,. very bot fires (>000-C at 
tbe aoil aurface) a1m ruult in hich initU.J C ellliNion• from the 
au.dace totla. NltropD erx»iiNiotl follows a pattem 8imilar to 
c:vbor>. except. lhat pr"OPOrtionally l.arpr a.mout.s are volatilir.ed 
by bimii.o.i. Our ruult. demonetrate tbaL a wide range of 
biaman COUWDptian valuM ~ould be incorporat.W into 
esti~~ of tropical dry tnr..t emin ion1 aDd that. these 
e$\iinaies should be hued on nrKiuaJ climatic conditions. 

Bjom.$.$ 8ut'nit19 i n Afr ica 

R ~ Delmas (Labor atoire d ' Aerolo91e, Uni vers ite Paul 
Sabatier, 118 Route de Nar boon11 31062 Toulouse c ed ex, 
France) 

Afri ca llas lon9 b ttJl c::onsi der ed iS 1 non pol l uted 
con~i~nt -i119 t o the very l ow leve l of 
i ndust r ialitatior> in 110st C()Ul'ltr i es. R~ent studi ei 
based on sate 11 i t e en.ta and fie 1 d tMper i..-nts l'l1ve 
s hown that lar 9e soa 2e pollution associated wi th 
bio~1.s.s burning occur s tnrou9hout the year in the 
afriaan tropies . 

Thi s p1p1r describeJ., fi r st . genera l aspects 
of bioiaass burninq i n i\fri~, i .1. , t'f$111 of 
burn in9s- i ncludin9 bu$hfir~~ in 51vann1 zones, f ores t 
f i r es dtle to s hi ft i n9 ;19ricul t urt .,,d deforesut\ on , 
U$e of wood t$ f11e l - types of ve1Jetati on and 
assoc iated b io•<1ss, burl'\ i ttg pe r i ods afld bu m t a r ees. 
E1ti 1111t1 of bur nt area.$ is sti ll di ff i cult. data ~ses 
for Africa a r e very poor. Studies usinq satellite 
i ni.s9ery f rot1 SPOT, HOM and Landsa t are 1,uu;t:ertaJ<en by 
severa l l a boratori es . 

A brief overvi ew o f the 11Dst r ec ent result$ 
on thi6 topi c i s then 9iven . The influence of bio111s$ 
buming Ofl the c he11ic1l co•Po&!. tion of tt>e auiospti. r e 
in Af:-\ ca was evidenced f o r tlle f i r s t tiM thr~ 
satell ite dat<1 (T~) which shO'oll<I 1 ilp1i fi cant 
phot~~•ical o~one f ormati on over t he afr ican 
continen~ and the tropica l At 11ntic . ~face and 
a i rcraft 03 11easvr e111ents ii1 c tntra l Afric:a con f irmed 
this l\ypoth1s i s. An aircraft t Mper i111ent (TROPOZ l, 
1987} s1'101o1•d the t"isttt'lc:e of pol l uted lay.rs enri ch1d 
in ozone over west africa dur in9 t ti. f ir1 per iod . This 
phenDMnon .,,.5 a lso obser ved durin9 the DECAFE 
e11peri11t11t i n Hor the,.n COt'tC)O ( 1988) . 

Rain1oater 1r'lll y1is carried 04.lt on year ly 
cycles i n Ivory Coast 1111:1 Can94 ind icat e the p.rHtnce 
of a pollut i on back~l"Ound due to bioaass burnirn.1 which 

· i nduces ac idification of r a in ttater by nitr ic and 
orga nic ac id $ derived from eombustlon product~ . 

Ke t han• Ellli ssi.on fro• Co11bust i ons in Equ~ ~i>r.ia l Af r {e. 

R A Oelmas, A M.ilr enco (Lab:orato1 re d 'Airo l oqi e , 118 , 
route de Harbonne 31062 Toul ouse cede• - ~ranc1 l 

JP Ta ttiy , 8 Cros , L.P.A. - Faculte des Sciences BP. 69 
B~aiz~vi lle R.P. Congo 

"•tn.tne end C02 e111issions frolD co111bustion of s a-v.annil 
pl ants .1lnCI wood ere studied by both f i eld e•per i-.nt• 
and laboratory e)(pe riarits us inq a cCM!bust ion chuib4r . 
For S<1vann1 plant• #'Cit cf the c::arbon (!5 \ ) c 0J1tain.id 
l n t he bioaater ial is vol ati lized as COZ and 0.1 to 
o.i!\ as methane . For 9ra~in1ceou1 like lO<Jdctia 
siinplex the r~tio c-ciw/c-co.2 i 1 of o .11\ : it i s of 
0 . 28\ for hyparrhenia tht other nia i n typ11 of savanna 
plants 1nd it reachts 1. 4\ for the collbu5tion of vood . 
In natural firt pluNs thi s rat io ts around 0 .26\ for 
savanna f i res and 0.56 to 2. 22'\ for forest fi r es . 
These results show that .. t~ne r e l ease i1 hi9hly 
dependant on the type of c09~1t1on . S1n~t i t is linktd 
t o tile pyrol ys i s of th• bio.,teri al , slow c~tions 
1uch as ~rntn9 of wood as fu. l or in fo re.Jt fires 
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