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DABEX overview

MODIS fire counts 15-19th Jan 06
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DABEX overview

* 3 Flights to the NE for dust

* 6 Flights to the south for
biomass

« 3 Flights near Niamey

 Flying over Aeronet sites

BB =*“Biomass-burning”
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DABEX Flights were timed to coincide with good
satellite coverage...

...and clear skies (as far as possible)

B156 B157 B158 | B159 B160 B161 B162 B163 B164 B165 B166 B167

Date 11-Jan-06  12-Jan-06  13-Jan-06  14-Jan-06  15-Jan-06  16-Jan-06  17-Jan-06 19-Jan-06  20-Jan-06  21-Jan-06 ban06  23-Jan-06  24-Jan-06  25-Jan-06  26-Jan-06 27-Jan-06  28-Jan-06  29-Jan-06  30-Jan-06  31-Jan-06  01-Feb-06 -06
Day Wed Thu Fri Sat Sun Mon Tue Wel Thu Fri Sat un Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu
Niamey’ Terra Time (UTC) 1024 1012 1054 T59 T3] TO 30 TOT7 00 L T T0#8 953 L TO 35| 024 TOT 1054 T59 T0 22
13.31N Distance (km) 77 399 751 7224 429 107] 221 922 546 600} 872 279 62 374 775 694 453
2.07E MODIS y y y y y y y y y
MOPPITT y y
MISR y
Aqua Time (UTC) 1242 1324 1312 1355 13 00 13 43 248 1330 1236 L 13 18] 1308 | 1349 U 1254 1337] 1242 L 13 24 1312 1355 130q 1343
Distance (km) 870 278 67 1102 374§ 776} 696 450 1017 125 200 951 523 626} 845 304 42 1128 34 801
MoDIS y y y y y| y y V| y y y y
ARRS y y y| y Y| y y
EnviSat (AATSR)  Time (UTC) 938 10 15 944 1021 949 10 24 955 9 24 1032 10 0f 92 10 0| 935 1012 941 1017 946
Distance (km) 545 44 390 60 237} 753 79 918} 907 91 761 23 608 388 450 53 295
Djougou Terra Time (UTC) 1024 1012 10 55 10 00| 10 43} 10 31 1019 01 L 10 0 10 4¢ 954 L 10 37] 1025 10 12 10 55 10 0q 10 43
9.76N Distance (km) 46 367 792 697} 465} 14 196 969 521 643} 849 315 19 342 817 674 491
1.6E MODIS y y y y| y| y y y y
MOPPITT y y
MISR y
Aqua Time (UTC) 1241 L 1323 1311 1354 L 1259 1342 1247 L 133 1235 L 1317] 00 L 1308 1348 1235 133¢] 1241 L 132 1311 1354 1259 1342
Distance (km) 1015 147 184 980 511 650 838 322 1164 4 1158 33 829) 663 599 989 171 158 1005 484 676
MODIS y y y y y| y y V| y y y y y
AIRS y y y| y| y y
EnviSat (AATSR)  Time (UTC) 939 10 19} 945 1021 9 50) 919 10 27 956 925 1033 10 02 9 30) 10 07} 936 1013 942 101 947
Distance (km) 516 360 20 1050 700 64 955 1 736 274 577 425 4; 264

Clear skies J \/ \/ \/

B159 & B160 best case studies

Gold = Coverage by 5 or more aerosol-related satellite instruments

Silver = Coverage by 4 or more aerosol-related satellite instruments
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Vertical distribution
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Schematic of aerosol transport
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Physical and optical properties of
dust and biomass-burning (BB)
aerosols

Ben Johnson
AMMA SOPO Meeting, Toulouse, 6-10t" November 2006



PCASP
size distribution

(0.05 — 1.5um):

- BB aerosol dominated by
fine particles

* Dust dominated by coarse
particles
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Mixing of fresh smoke and dust

B162: Fresh smoke
mixed with dust
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Variabllity of size distribution: Elevated aged BB
3erosol
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“Aging” of BB aerosol

\ Fresh (B162 r4.4)

1.000:
— — — - Aged (B163 r1)

0.100

dn/dinr Normalised by total N

radius (microns)

» Growth of particles via coagulation and condensation of VOCs
* Collaboration with Uni. Leeds UKCA group to model this process
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Single scattering albedo (w)

All SLR data from DABEX
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Extinction coefficient (K_,,)

All SLR data from DABEX _
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Angstrom exponent (A) measured from the 3-

vavelength nephelometer
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Mean optical properties (@ 550nm) from DABEX

and past campaigns

Data source Observed Mie-calculated Mie-calculated
w Kext (M2 g1) asymmetry
parameter

Fresh BB 0.7-0.85 3.7 0.50

DABEX B162 +/- 0.05

Fresh BB 0.84-0.88 3.9 0.52

SAFARI A790 +/- 0.04

Aged BB 0.73-0.90 2.5 0.62

mixed with dust +/- 0.05

DABEX

Aged BB 0.88-0.91 5.0 0.59

SAFARI A790 +/-0.03

, Ngg= 1.54 + 0.035i, pgz =1.35gcm3,r<1.5um
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Summary

* Biomass-burning aerosol had very high SW
absorption (x2 SAFARI), whereas dust was
virtually non-absorbing.

»Huge variation in size distributions and optical
parameters, mainly due to variable proportions
of dust and biomass aerosol.

*\We invite collaboration especially for case
studies of B159 (19t Jan) & B160 (20t Jan)
(e.g. chemical analysis)
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The end

Thank you for your attention!
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