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Stratospheric aerosols and lidar observations

Takashi Shibata
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In this technical review, stratospheric aerosols are briefly described in terms of background condition
and disturbed conditions due to volcanic eruptions and low temperature from polar vortex, focusing
mainly on their components and lidar observations. The purpose of this review is to provide a quick
overview of stratospheric aerosols for readers who are familiar with the term “stratospheric aerosols” but
don’t know more.
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Fig. 1 Fig. 1 (a) of the reference 10. The backscattering ratio profiles at 1064 nm
from 15 April to 14 June 1982 at Fukuoka, Japan. The profile on 15 April
shows the typical vertical profile of the background stratospheric aerosols
without disturbance of volcanic clouds. The increase in scattering ratio
caused by the eruption of El Chichon was clear at altitudes higher than 15
km in the following days. (Please note that the scale of the abscissa is log-
arithmic.)

4. 1ERREEE

BB LT O VKT E Ny 7 75 v FIRREES L OVKIIWKIC & 238, BlME I TlRRT
X719 IR TH L. L L, BEEOKRABIIALTT 5 & 2RI TIE, REETICHES 5
WARBHT7 O VT & RAFOMERS OKRMEE) OB oW 5 EICHE - T, @ Ok
TRRONZWVE )RR EEIREDLEL, ZOREE L TRTHERBRRIEHIEEO LR 5 h
%.

AZOMMIKERETIE, BEAREZE) BEO, HEOKRI VR (i) 25EL, BN OwE R
DEWHEHINTE A LI BB, ZHICETRE OB HDID - T, dmBIEA O ZIE 180 K 15 F T
T A, WlEBEBIZIEFICHE L T T, RIS 2 fafIZE&E DY 100% & 7% 5 &imidH 188 K (—85C)
FELIRTH 5. KOZE, HKAHMESRIED 100% & 72 5 REX BE T 5728 25T, KERKTO
FICERT 5V DT, BHEOTEHEOREETENRET LI Eid k. Larl, ZoRBEIZE TS
KEDOFEREE % AT B 2 BN T, LIEUIDKEOFEDTHEE SN L.

PR Z 8 P O Mk 7 IR B O A U B K 1950 4EA0A S GV A5 B A5, 1 HE 434 <0 W B 1 7 28
fEIZ 1983 4EICT A4 ¥ — 1 L o THOTBI S 72535 AFOMIICHN 2 ZIZBKEEZ (Polar Strato-
spheric Clouds, PSC) & #fH1F 57255, F 4 &% — B O F1E 1985 FEIFE SN2V, [ W4EF Y ¥k —
VRIS 2 W50 A5 F SNz 2 0#% PSC R T ORMALISA T V' ¥ w— V2K T 5 4+ > il
PR L BREE R LTI LBl L 2o T, BICBITS T4 ¥ —BillZz Lok L%
DOBMAGERE SN, PSC DEBA &5 & 75 72172528,

—75, OB EETIZIKEI AR T A REE TRRMET T2 23 ENTH S, BiLekiddbkekicit
RCHFEOHERDE <, S OICHBABIZECHM IR TWS, S L, JbEEkiaRBED S » 2 EG0K

29



BN s LRSJ q@Ems

P 5 Laser Radar Society of Japan L —Ht >3 %8s
e ————

L=t vy v rEast 3% 15 (2022)

Enow, IFEREOBERFOKRENTL VR FEL, TOMBEL L THBEOKR X WBEAFE LIZL
V. ZO7DRKE D S OBEREA L DA T, e BRI R IR S IRISE LIS v, 2o
WIZAE SN D PSCOFAICKRELENE S 7206F. BT, MR CTIOKENREET S 180K FEET
ABAMET$ 2D L, ETIE, 1E2EALDBE 190K % 8% Tl 5 REORETIZE & 5000,
o T, ALHEEETRDOENAETLZEIZEINTH .

LLADS, KA 195K T EFTERT T 2 & BEAOMEE - =K% (Nitric Acid Trihydrate, NAT)
KT, F 7249 190 K DLF Gl OB/ MR /7K (2 X 5 =804 M R T 25 B 5 10 2 20 & 7 ) 6768
ZNZNORG OIS T 5 3 )T BERBR mOGEEoRINE LT, =7V V02 s7 4
F—TEHl STV TITBB062) =)k 3 AR TlEVHT B PSC EIFIEN TV 2. L 79 B o Jbik
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Fig.2 Fig. 1 of the reference 22. A typical sandwich structure frequently
observed over Ny—Alesund, Svalbard (79°N, 12°E) on (a) January 10,
1995, (b) January 6, 1996, and (c) February 20, 1997. The backscattering
ratio R at 532 nm, particle depolarization ratio ¢ at 532 nm, and Angstrom
exponent « from 532 and 1064 nm are shown as the labeled bold line, bold
faint line, and thin line, respectively.
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Fig.3 Fig. 3 of the reference 72. The profiles of backscattering ratio R (solid)
and volume depolarization ratio VD (broken) at 532 nm from August to
December 2017 at Ny—Alesund, Svalbard. The profiles of VD are plotted
for heights where VD is larger than 0.005. The profiles from August show
background stratospheric aerosols. The profiles from September to

December show increases in R and VD. These increases were caused by
smoke from Canadian forest fires.
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