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Estimation of radiative forcing of aerosols above clouds
observed by the satellite lidar
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Abstract
The aerosol direct effect occurs by direct scattering and absorption of solar and thermal radiation. Oikawa et al.
[2013JGR] estimated direct aerosol radiative forcing (DARF) under clear-sky, cloudy-sky, and all-sky conditions
using CALIPSO and MODIS data. In this study, we focus on the case that aerosols exist above clouds (above-cloud
case) in 2007. Over Atlantic Ocean off southwest Africa, DARF caused by smoke aerosols is +7.1 Wm in September.
On the other hand, aerosol optical thickness (AOT) of smoke is small as close to 0 Wm™ in spring season. Over North
Pacific, yellow sand and industrial smoke are transported from Asia and DARF is +5.2 Wm™ in May. Dust AOT at
532 nm is 0.014 and polluted dust AOT at 532 nm is 0.052; in other words, a large part of dust emitted from
Taklamakan and Gobi deserts are mixed with the industrial smoke and transported to the Pacific Ocean according to
the CALIPSO algorithms.
1. ER
7 a Y VT, KGR & HIERFUN 2 BOEL-oW N T~ 5 72 80 . EEHER O BUR I AT B LY 5 2 T\ b, I
RRRDTT 1Y Lot ) (DARF) X, BUHIRE T L0 6 RECEHE TR sWm? L RS 5T
W5 [Yuetal, 2006ACP], Fiz. 77 U HEEOKELE ETIX, A A~ ARBEOEN FBED 2210 #E I
. FUWIED DARF 2777 L i X T2 [Keil and Haywood, 2003JGR; Takemura et al., 2005JGR], L #»
L7236, =7 1Y )b L EORFFEHNIHZEBIAZ2 SIZIR b TW ez, BRRRUITHIT D DARF O
RS D OMGETH#E LW DO Th o7z, 2006 412 CALIPSO 21 4TH EiFbhnizZ Licky, =7y
L EEDOSRESRN RGO D LD IThRoTz,
2. F
Oikawa et al. [2013JGR] “Ci%. CALIPSO f# & Aqua fif £ #5# D MODIS & v ¥ D7 — X 5 Z &
F0. BRRR. =70 ARED LIHHET 256, =7 Y VRED TIHET 2560 3 R4 —
OHSFFHRZITV, IR - &K - RRKRUTE T D DARF O REEG 0 217 o7, AL, EO LIHET
Hx7 uYL® DARF Z BETH V. XV IR 21T 5 Z L2k BT LI EFIL b & A
5. T—2HX1X. 2007 40 CALIOP Level 2 Cloud and Aerosol Layer Products Version 3 % F 7=,
3. fER
T 7V AR T, S A~ AR O TEEO EISEITR T, 9 HIC+7.1 Wm? D5k
WEREZ Lz (K1), —h, BFETIHEZIEE A CBBISAP, ZOFERTORNHREI /T 0 Wm? T



Wk 2o (K1), ALK ETIE, 5 AT V7 2B T3P O 235EI1E T & T, DARF I
+5.2 Wm? L72-o7-, CALIPSO 7u %7 Mok B &, A ho 532nm OYEAYE S AOT(532nm)iE 0.014
T Y. Polluted Dust ® AOT(532nm)( 0.052 TH 5, ZDI b, X7 T~ URHES I ERMEN B3
HELIEFANDEL, 7VT7 EZRTHEBREEONRN D, KPFFELICEFET L Z ENREIND,

Figure 1. DARF (top) and AOT of smoke (bottom) over the southwest Africa in September (left) and April (right).
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