Relationship between aerosols and
precipitation chemistry in remote
Amazonian
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Control of radiation balance and precipitation
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Aerosol Samples N Stacker Filter Unit

Sampling Period:
* Aerosols: October/1998-
September/2004
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Precipitation samples

Automatic precipitation collector

Sampling

Period:

 Years:

2001 - 2002

lonic
Chromatography:
CENA - USP

Lab. Ecologia
Isotopica




Concentragao de BC (ug/m?)

Results — Balbina

Particulate matter concentration in Balbina

I Moda Fina EH Moda Grossa
Media MPF =3,9 ug/m?3
Meédia MPG =6,8 ug/m?
Média PM10=10,8

black carbon Concentration - Balbina

Média = 320 ng/m®
Desvio padrao = 249 ng/m3




Coarse fraction of aerosol Fine fraction of aerosol
(ng/m®) (ng/m®)
Dry Season Wet season Dry season Wei season
MP 7200 +2100 6600 +2900 6200+ 3100 2200 + 1300
48 +19 53 + 16 490 + 260 161+ 129
Mg 32+19 24 + 16 25+ 14 20+ 20
Al 55 + 50 48 + 71 32+ 32 61+ 84
[si] [s8x82 110417 58+ 72 130+ 190
P 25+13 35+11 6+ 3 42+2.2
G 54+ 37 +17 310+ 180 100 +63
Cl 75+73 73+77 10+ 8 10+ 13
& 77+29 93 + 27 140 + 88 40 +35
Ca 26 + 16 26 + 28 13+ 9 15+ 17
Ti 56 +5.7 53+6.8 34+ 3.2 53+6.7
V 080+0.63 0.51+0.34 1.4+ 0.9 0.82 +0.38
Cr 23+1.9 21+1.7 16+ 1.6 1.3+£0.8
Mn 0.85+0.61 1.0+0.9 059+ 049 0.91+0.95
Fe 40 + 30 34 + 50 20+ 19 36 + 50
Ni 033+£0.36 0.38+0.55 1.1+ 1.0 0.77 £0.74
Cu 0.30+0.32 0.34+0.49 044+ 053 0.55+0.60
Zn 092+048 0.95+0.42 1.5+ 1.1 0.70 £0.63
Br 0.38+0.12 0.39+0.28 25+ 24 27+1.6
Pb 0.30+0.13 0.19+0.12 0.36 £ 0.20 0.24 +0.16
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Central Amazonia - AI/FPM, Si/FPM e Fe/FPM
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During this period ITCZ inject the dust from Sahara region to
Central Amazonian.
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Receptor Model Methodology — Factor Analysis

Balbina — Fine Mode

Concentragao de material particulado fino em Balbina, com
contribuicao individual de cada ccniponer te plrivicipu!

Biomass Soil  Biogenic
Burning  Dust Aerosol
Queimada Solo  Biogénico COM
BC 0.97 0.04 0.02 0.95
K 0.95 0.12 0.21 0.95
MPF 0.94 0.10 0.20 0.93
S 0.86 0.01 0.39 0.89
Zn 0.65 0.1 0.50 0.69
Al 0.02 0.99 0.03 0.98
Fe 0.04 0.99 0.00 0.98
Si 0.01 0.99 -0.06 0.98
Ca 0.23 0.91 0.08 0.88
P 0.37 -0.03 0.89 0.94
Variancia (%) 41 38 13
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Factor Analysis — Balbina — Coarse fraction of aerosol

Wet Season Dry Season

Soil Bifgi'i‘lic Transport COM Soil  Biogénic Transport BC  COM

si 0.95 0.17 0.25 0.99 0.90 0.04 0.39 0.04 097
Al 0.94 0.21 0.23 0.98 0.96 0.08 0.25 0.04 098
Fe 0.94 0.22 0.23 0.99 0.95 0.04 0.18 0.16  0.96
Ti - - - ; 0.97 0.06 0.10 0.05  0.96
Ca 0.86 0.18 0.39 0.92 0.52 0.08 0.72 024  0.85
P -0.21 0.94 -0.08 0.94 -0.23 0.95 010  -0.03 0.96
Zn 0.22 0.86 0.19 0.79 0.22 0.78 -0.02 022 072
K 0.43 0.86 0.18 0.94 -0.04 0.93 0.18 010  0.92
MPG 0.44 0.81 0.25 0.92 0.24 0.89 0.16 0.03  0.89
BC 0.37 0.68 0.81 0.11 0.15 0.17 094 0095
s 0.47 0.61 0.91 0.28 0.49 041  0.87
cl 0.54 0.13 0.92 0.25 0.00 0.9 0.04 092

Variance (%) 40 35 17 35 29 17 10




Balbina - Fine Fraction of aerosol

soil dust
6 %

biomass

Burning
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aerosol
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Balbina - Coarse Mode - Dry Season E d

BC
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Comparing with Rondonia (No preserved area):

Coarse fraction of
aerosol (Rondonia)

Queimada +
solo
87%

Balbina

BC
2%

soil dust
Solo 5%
13%

transport/
marine
aerosol
7%

biogenic
7%
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Comparing with another tropical forest — Atlantic Forest.

Intervales (Atlantic Forest) - Coarse Mode

Marine ,
39, Soil Dust

Biogenic 2 26%
26%

Biogenic 1

45%

Balbina

BC
2%

soil dust
5%

transport/
marine
aerosol
7%

biogenic
77%




— ) —

Precipitation Chemistry

Wet Season Dry Season M
1998 1999 2000 2001 1998 2000 2001 ean
(€D 4.9 5.3 4.8 4.8 53 48 458 Qo D
H* 11.7 4.9 15 18 5.0 16 16 11.9
3.4 3.7 1.7 5.7 6.9 50 4.5 3.8
NH," 3.4 3.3 3.5 5.4 1.9
K* 1.3 1.6 0.89 1.4 1.9 1.9 1.6 1.4
Mg>* 1.5 1.7 1.7 2.4 2 24 26 1.9
ca® 1.3 2.2 1.7 2.2 1.4 1.9 3.1 1.8
nss-Ca® 1.2 2 1.6 2.1 1.1 1.7 2.9 1.7
F 0.55 1.6 1.3 0.81
CH,COO 5.2 3.3 52 6.3 5.1
HCOO® 1.4 0.59 079 1.8 1.2
3.2 4.8 4.0 11 6.7 6.7 6.8 5.2
NO,’ 0.043  0.039 0.045 0.14 0.052
Br 0.030  0.011 0.0089 0.027 0.021
NO;’ 4.4 1.3 5.6 5.1 8.4 67 7.9 5.2
C4H;04 0.059 0.081 0.098 0.07
S0,> 2.7 1.9 2.3 3.6 5.6 5.1 3.1 3.2
nss-S0,°- 2.3 1.5 1.9 3.2 4.7 47 24 3.0
C,0.% 0.21 0.20 0.27 0.35 0.24
PO,* 0.0061 0.0082 0.0077 0.014 0.0075
CeHs0;> 0.031  0.015 0.016 0.018 0.023
DIC 21 14 26 21 21.8
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Precipitation samples - Factor Analysis

Biogénic Organic C b

Na* 17089 | 0.29 015 024 0.10 0.97
cr 0.87 0.35 014 014 0.6 0.92
S04* 0.85 0.34 028 015 0.12 0.95
K* 0.83 0.17 038 0.13 0.3 0.90
Mg? 0.79 0.48 020 025 0.18 0.98
Ca®* 0.76 0,48 020 022 0.15 0.92
NO; 0.69 0.56 026 015 0.24 0.94
CH3;COO 0.37 0.84 016 0.11  0.10 0.89
H* 0.57 0.76 012 0.08 0.13 0.94
C204% 0.34 0.52 052 035 0.16 0.80
NH," 0.30 0.15 091 0.07 0.04 0.94
POs* 0.26 0.13 010 094 0.06 0.98
CeH507> 0.17 0.14 006 0.06 0.97 1.00
Variance 41 21 12 10 9

(%)




Disturbed area - Rondonia

G g
e
s e e o) o, con
_ Na* 0.88 0.17 037 0.10 0.94
v ca" 0.87 0.31 0.01 0.15 0.88
R cr 0.70 0.18 0.55 0.32 0.92
e DOC 0.15 0.94 0.16 0.01 0.92
5 q Mg"* 0.35 0.84 0.20 0.18 0.89
-‘-j F NOs 0.17 0.21 0.87 0.13 0.85
| K 0.58 0.14 0.64 0.23 0.82
N H' 0.18 0.54 0.60 0.46 0.89
f»_: ,. .' "‘-' SOs” 0.21 0.10 0.21 0.93 0.97

Wi Variance (%) 29 23 23 15
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Size distribution — MOUDI

Wet Dry season

Distribuicao de tamanho (MOUDI) medida em

Balbina, experimento CLAIRE 98 Distribuigdo de tamanho (MOUDI) medida em Balbina,

experimento CLAIRE 2001

dC/dInD (ug/m®)
dC/dInD (ng/m?)

Fine fraction

0.18 0.32 056 1.00

0.05 0.09 0.18 0.33 0.56 1 1.8 4.4 Of aerOSOI - - Intervalo de tamanho (um)

Intervalo de tamanho (um)
Distribuigdo de tamanho (MOUDI) medida em Balbina,

experimento CLAIRE 2001

Distribuicao de tamanho (MOUDI) medida em
Balbina, experimento CLAIRE 98

N
2]

25 - 28 julho 2001

N
=)

11 - 14 abril/1998

-
3]

dC/dInD (ng/m?)
5

dC/dInD (ug/m3)
I
(3,1

o
=)

0.18 0.32 0.56 1.00 1.80
intervalo de tamanho (pm)

0.05 0.09 0.18 0.33 0.56 1 1.8 44 18
Intervalo de tamanho (um)




Conclusions:

1) Biogenic Emissions dominated the particulate
matter concentration.

2) Seasonality was observed Ii
aerosol due to large scale transport of biomass
burning._

3) Aerosols and precipitation resulted in similar
extracted component (Bio_geh: and transpert =

component). iy

4) Biomass burning was not observed in
precipitation data analysis



Background condition, remote areca
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