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Lidar detection of large solid NAT particles efficient in causing Arctic
ozone depletion
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Abstract: Stratospheric aerosols and polar stratospheric clouds (PSCs) had been observed by a
two-wavelength (1064 nm and 532 nm) and polarization-lidar at the Canadian Arctic station of
Eureka (80N) in winter and early spring seasons from 1993 through 2002. Sighting of PSCs
was observed in the 94/95, 95/96, 96/97, and 99/00 winter seasons. In this paper we report
characteristics of PSCs observed in the 1999-2000 Arctic winter stratosphere. Most interesting
feature is the lowering of the nitric acid trihydrate (NAT) particle layer with a speed of 1~2
km/day. The diameter of NAT particles is estimated to be 5-20 um. These large NAT particles
are efficient in causing denitrification and ozone depletion. Large ozone depletion occurred in
February and March 1993 in the Canadian Arctic Region.

B —1 A (b 80 ) zx——u Vv LRk EE PSCs(Polar Stratospheric Clouds)?®
BHIZERE L TIA X —2FRBLEDOIX1998FE1 ATHS (B LETA F—IX 28K 1064nm
& 532nm [ZRIT DT —r Y NAOBRFEELLL R, BAFRELEHE Ba BLOZED 2 HROENLRD
SN D ERRIEFRE o, 532nm (2RI D RICAHEE D 25 ME TED) b TERBE F TElEnIc
BHITEXS, ThbOHEMNS PSCs DZA FHRHETE B), LK 2002 48 3 A F T 10 4ER.
ENDEKL (12805 28F72F3 8) KT TIAX4—BHIEME L, 20O 10EMD L
1994/1995 4&, 1995/1996 4E. 1996/1997 4F, 1999/2000 F D 4 [a], £ZFE2—1 I 22 TPSCs D
HE%E T A X — TR TE /-, MmBET—a ) A~ X 31T 1994/1995 45 & 1995/1996
FED PSC s DEBEFERIZOVWTIX T TIZHEF I TV D (Nagai et al.,, 1997), 4 EIX 1999/2000
0 PSCs DBLHIBERIC OV THRET 2,

Z DA DIBIBIIRE T FEHRBERIRIIFEIC R &)1 o7, 2D PSCs 23455 < HE L.
INE Ta— L i TEEl SN TW BRI F D NAT=HNOs - 3H20(Type 1a)=° SAT=H2SO04°4H:0.
BEHOHER, FREE. /KD 3y H 572 53D STS(Super Cooled Ternary Solution, Type 1b)
Oz, STS % ET 45 NAT B CETeW b H v KA v FH#ED PSCs(Shibata et al., 1999)
eokki ¥ ICE(Type 20038l Sz,

BRIZHBRROERS L U CIE 200051 B DT A X —OEGE D5 NAT B3 1~2km/day DFE &
TTFBELTONNEFPRREZONZZETHD, ZOBDTEN NAT RiFOETICEA DT
i, FORFOERITN 5~20um & REDL ONDE, ZOMEIFA T 2000 £L40OIEEREEICE
T BAZEREIT & B NAT OE#BEFEEER 10~20 1 m) & F & L2V (Fahey et el,, 2001),
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—F. FaX 2000 1 B 14 BIZS5 A #—T NAT B%#EE 17~22km IZBRH L TW5H & X
OPC(Optical Particle Counter) 2 REK TR L7z & ZAIEER UREICERE 3.6 um ML EDR F%
B Ui, 7 ORIFIEE ORNMEIT 21km (T T 3X10%/cm? Th o7z, [ UIEEE - Bk - KAERE
DL E T, [BENDP - Y L THADRIRAIZ NAT RIFBER - lRET S & X3, [URPBBICT
N0 D NAT RREBFIZAR - RET 5 & & ORFICHRT, ZORBIINRY REL2VT
WEEBZbND, TOEEN~20p m BEE TRET S &, BEAICEY 1~2km/day DFE S TET
T3, Z0Lx NAT RIS LT Emes LB b TR ~EiZh 2 FT8 i Z {t(denitrification) A3
BB, Wolt ABENEZ S L FBICIIMBORIEITD 220 £ TIIXIES NAT Ok
BEA (BE 20km f58 T 196K) BATFIZ22 o T PSCsiZFEA LIZ W, FE, NATBOTENR
Lo 1 A 20, 23~29 HIZiE 20km 14T NAT BHEIE L THEN L RVWEIRE TS PSCs
BB E N2 o, TOZELREN 20km FHE TR I o2 bDEHEES D,

20004 1 A 4 BERISN 7 STS 1% NAT (2% L% 5#kEL R 88K & < 532nm TR D&k
EIEE 21km FHETH.0 Tholz, ZORDKE XX 199146 AD YT b v R KIIEKERE
B —o LN L7 1 EROMEICFE ST 5 (Uchino et al, 1995), £72 STS D i3k 1.3 &
Ry 7 750 ROMEIIEWZ bR UE#RREZ A5 &, £OREEIT~4 X107cm?cm?
LY, ZRLELET Py RKUEABRBE - —n Y VBOREMOKAME (Jager et al,
1995) IZILEd 5 Z & bohroT,

T—u Y NOREENKRE < CFCs 2 E%2BIR LTI v T A ORENE N & AE—L
ZRENELA Y VRRENE 2 B, U b v Ak L kB AL ER R EE (35 N~60N) T BB E A
E 1992~1993 FEIZ R b L2 Z & 230022 TWA(WMO,2003), Z OHi1H>6 1994/2000 FD
K Z= Rt THER LB BlIX PSCs O HBMSHEBE THEB/MSE Z Y . 72 PSCs OFREBENIRE ol
LI X VIERERIGBRBENICER 0 T LB R EE LI NA Y VEEREATH RN L
SBRVRRIZH -T2 EBEZObND, BERI—VITOF Y T OBRIORBITRRENSG. 2000
£ 2 BEHNS 3 O VIZHT T 20km FHETH 70% DAY VIRENEE T2 Z L BENRD LR
TV (Hirota et al., 2003), $72 20004 3 BB FFAED 7 A — v U PRAFE BT TR
Y o 2BIT 1997-1992 FE O FHEIC LT 25% L B L TWA(RETA Y  BEHI#
££:2000),
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