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Abstract

Airborne in-situ measurements of aerosol/cloud number concentrations were analyzed to investigate the effects
of aerosols on warm cloud formation in the Pacific Dust Experiment (PACDEX) during April and May 2007. In the
air masses originating from the Asian continent, high concentrations of fine particles including black carbon (BC)
were observed when compared to other regions. A strong correlation (r=0.88) between condensation nuclei (CN)
having sizes ranging from 0.1 to 1.0 mm (CNy ., o) and cloud condensation nuclei (CCN) at 0.4% supersaturation
(CCNo4q) suggests that most of the CNy ., can contribute to cloud formation, The possibility of a cloud droplet
formation by BC particles was expected at the high water vapor mixing ratio (WVMR) and the abundance of water-

soluble components at the low altitude less than 3 km.
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Table 1. Airborne instruments of PACDEX campaign.

Instrument name Measurement species Unit
Condensed Particle Number concentration of condensation nuclei (CN) #om?
Counter (CPC) (D, >3 nm)

Ultra-High Sensitivity Number concentration and size distribution of accumulation mode particles #om?
Aerosol Spectrometer (UHSAS) (D,=0.075~ 1.0 um)
Single Particle Soot Mass concentration of absorbing particles oo
Photometer (SP-2) (D, =80~ 190nm) ¢
Mutti-column continuous-flow
streamwise thermal gradient Number concentration of cloud condensation nuclei (CCN) #/L,
CCN chamber
Water content g/m?

Cloud D /
ZDO— \éjlouz)piztbzr(;t]))e_(cc)ilgp C Mean diameter and effective radius of cloud droplets Um

P Number concentration and size distribution of droplet (D, =2~ 60 um) #em®
Trace gas analyzer CO mixing ratio ppbv

Others

Temperature, humidity, water vapor mixing ratio, pressure,

GPS information, wind speed, wind direction

Table 2. Summary of flight schedule and features during PACDEX campaign.

Flight number Date Origin and destination Altitude (km) Features
RFO1 29 April 2007 Colorado-Alaska 031~13 Marine, pollution, cirrus
RF02 30 April 2007 Alaska-Japan 0.04~12 Pollution
RFG3 02 May 2007 Japan-Japan 0.14~10 Marine, pollution, cirrus
RF04 03 May 2007 Japan-Alaska 0.03~13 Large particles
RF05 05 May 2007 Alaska-Alaska 0.03~12 Storm, cirrus
RFO6 06 May 2007 Alaska-Colorado 0.04~12 Storm, marine
RFO7 13 May 2007 Colorado-Hawaii 0.02~13 Large particles
RF08 14 May 2007 Hawaii-Alaska 0.02~9 Storm
RF09 15 May 2007 Alaska-Japan 0.04~12 Large particles
RF10 17 May 2007 Japan-Japan 0.13~11 Storm, cirrus
RF11 20 May 2007 Japan-Japan 0.13~13 Storm
RF12 22 May 2007 Japan-Japan 0.14~11 Storm, large particles
RF13 23 May 2007 Japan-Hawaii 0.02~9 Dust, pollution
RF14 24 May 2007 Hawaii-Colorado 0.02~13 Dust, marine, pollution, cirrs
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Fig. 1. Research flight (RF) tracks during PACDEX campaign. Black lines are the Asian outflow, which are grouped as .
the ‘region A’, and other regions described by grey lines are grouped as the ‘region B’.
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Fig. 2. (a) Vertical distributions of accumulation mode
aerosols (left panel) and (b) BC {right panel) at
both regions. Black and grey lines are the averaged
data at the region A and B, respectively. Black
squares (region A} and grey circles (region B) are
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cross bars are standard deviations. Numbers in
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of air.

T 7| R4S 264 A4z

CN0,1.1,0‘% B Z]Q-:!y—':} 2"'6“H ZSIE- “i‘z"% “3'5% F—S’i
om (I 2(a), BYFRE A A A GelA] 2~9u)
EUTH(EE 200)). ol FFE wlET FokAet A
FellM WMED T dzédd JF wEo
o} (Stith ef al., 2009). F7 B3 & A =A
g dlejzee] AEE ¥EE BEH Al P
E4A, o] W FNAE FF Aspole) AE W=
24} o] E8lg v} (Takami er al., 2007). ACE-Asia
(Aerosol Characterization Experiment-Asia; Huebert et
al.,2003) 59 Sz AselE S gl o] A|Y
delzge] A FE YAEEE 1um o5 oA
A, d2FY, A 5 w2t g3%em o
BE 333 ko] =AA G Ak3 2159 )
Zo] Y<lo|%lw}(Bahreini ef al., 2003). $E-2 A
FE B8l oMol mpER EAtE FHRE
oolzdd WHE FESHEYeR Ago] T
44 ddelzgde A 4 ok

44 dojz&d Adg=rt 2304 (Deliquesc-
ence Relative Humidity) o|Ad = &F&5AAS 3tz
FHe] 2717t Szt A olzd FE3HY e
2 2434 Aok 29 3@F 2 A A 3
& W7 F Ade=9d 371592 A7 55
A Z472F 30~60%, 2~6ghkge 2 AR ez Fow,
3km o4k} dfid AEAME 571 M)
A9 gt 13 3(byellA 712 dAuskes 24

Relative humidity (%)

0 20 40 60 80 100
6

| (b)

4
'

T Mixed-cloud
! \ 1 ] %{ region

r

%

+ irRg (a)

L
=

o |
g
=

IS

(- B &

fon

w

L

I

] =

f foud
. A
- <, -
<.
\
\,

1 S ‘Warntcloud:
WVMR r\_\
7 i s

4regior }_&__{
T g —— d —

0 2 4 6 8 10-20 -0 0 0 20
WVMR (g/kg)

Altitude (km)
-

»

Temperature (*C)

Fig. 3. (a) Vertical profiles of water vapor mixing ratio and
relative humidity {left panel), and (b) temperature
profiles (right panel) at the region A.



PACDEX ##|q] zAl8 2 ¥A3 2712 =33 HHuE Jdojasd] FE5EY 714 385
Cloud-free condition
5000
1 R=067 S @{ | r=088 b)) | rR=067 t.(©
(N=33499) - LR (N=32835) (N=33700) b
4000 ~ = A
g 3000 |
ful
2 2000 —
@)
O
1000
0 :
0 5000 10000 15000 20000 0 1000 2000 3000 4000 $000 O 100 200 300

CNepc (#em™)

CNy o (#em™)

BC (#cm™)

Fig. 4. (a) Correlation between condensation nuclei (CN) measured by condensation particle counter (CN¢pc) and cloud
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