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Estimate of the surface area density of Polar Stratospheric Clouds
by using the Support Vector Machine

NAO IKEDA,* NAOMI ASHIDA and SACHIKO HAYASHIDA!

Chemical ozone destruction occurs at around 20 km altitude in the Arctic winter , and the
amount of ozone loss depends on the surface area density of Polar Stratospheric Clouds(PSC)
which appear at the tempretures below about -78 °C . Therefore, a precise estimate of the PSC
surface area density is highly required to investigate the amount of ozone loss quantitatively.

In this study, we determine the relations among the surface area density of PSCs and other
key paremeters such as CIONO2 concentration by using a chemical box model.The data of
those key parameters obtained from the model are input into Support Vector Machine. Then
we construct a system to estimate PSC surface area density by using the Support Vector

Machines.
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Fig.2 Schematic diagram of ILAS observation point.

3.1 CIONO, 8AlF—%

CIONO, (Ml -E, FRATHBLN, MRS L
DITETBMMTHNTE 7, H LERH - FRATHELH
VEIRERE - ZERAICER & N7z i C L 2Bl ST E e
7o, AV VR ST £ ToRNIM, AT
CIONO, DRIZ L2 BT 2 2 L IFTE kv, —
73, GRENGRIME - R BT 2 & 23fhE
Thbld, VBRSO KT £ ToORBIM,
CIONO2 OEENZ NI 2 Z EHAIRETH 5.

ILAS & v ¥ — 134 F kT D CIONO, DR
BN D TR L 727, ILAS BBBLUERHETH
2 TR ED ) KRN KE#TED X v 3 —T,
1996 4 11 A2 5 1997 4 6 H £ CRdLEHE T
03,HNO3,N20,CIONO2,H,0, =7 0a YLk EDK
SRR ORISR B L 72, X 212 ILAS O#]
HINZE OS2 RS, BINE 1 HA 14 BfToh, #
W7 — & 13N 2 L v 5,

AIZETIZRHTD Version 7 DF—F ZHHT 3.
Version 7 YIHiD 7 — % Tl, PSC fFAERRIC, B
NIRRT AP ST AEDOT =8 %9 £ T2
ZEMWTERDPoK, LPL%EDS, Version 7 Tl
F—S PO 7LD ALDBWEIN, PSC FAEH
THAAMD T — ¥ ZEHT 2 2 AR E o728,
OB — & oh o iR 1 H2 6 3 H, &Y
YRR b % iR AT5K (FEERY 20km) D FRIE
NOTFT = ZHHT 5. WL, H25E, Kk
BECOZERE WiEIC RIS E TRi>oTE L &
DIREDZ ETHD. —MIIROLIINE - WEE D X
THIRESND 2, Ze5U3 A Cim L2881 5
EEZ TR, AT 2 CIONO, Bl %X 3 1275
T, 22T, ZOREETIX 18 HUMICIEIER I
NEEERINTVSE D, 18 HUHTD 7 — 7 134§
A L7\, CIONO: IZZEHi 0T & & b I nfEm

Support Vector Machine % i\ 72 Hi i i [ B R THI i O 28 3

ILAS CIONO?2 ver.7

2.

20 8 E
o

CIONO?2 [ppbv]

05 TR o

0.0 s A L3 Y
0 20

40 60 80 100
DAY NUMBER 1997

B 3 ILAS 2L 723607 475K, BN To 1997 41— 3 HD
CIONO. DOBLHIfE. #tliiid CIONO,[ppbv], Miillld 1997
F1H1HZ 1 ELEHBZZOLENET
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Table 1 Total PSC Surface Area range of each class.
SA[(pm?/cm®)*day]

class name

class 1 SA <6.5

class 2 6.5 < SA<T.1
class 3 7T1<SA<TT
class 4 7.7T<SA <83
class 5 83<SA <10
class 6 10 < SA < 40
class 7 40 < SA
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Table 2 Number of training data and test data for each

expriment.

experiment SVM training test
experiment 1 SVM1 200 111
SVM2 13 5.6

SVM3 187 103.8
experiment 2 SVM1 160 151
SVM2 10 7.3

SVM3 150 140.8

® 3 FEU1 DIEBEROVIY L, BB/ ER O
Table 3 Mean, deviation and average number of correct
/error answer of experiment 1.

SVM mean [%]  deviation [%]  correct /error
SVM1 98.56 1.01 109.4/1.6
SVM2 45.71 172.95 3.1/3.7
SVM3 81.09 1.67 84.5/19.7
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Table 4 Average number of correct /error answer of
SVM1 and SVM2(experiment 1).

SVM class correct error
SVM1 class 1-5 103.8 1.2
class 6-7 5.6 0.4
SVM2 class 6 3 0.7
class7 0.1 1.8

R 5 FBI 2 DIEEROVIY L, IEER/EROTIE
Table 5 Mean, deviation and average number of correct
/error answer of experiment 2.

SVM mean [%]  deviation [%]  correct /error
SVM1 98.08 1.09 148.1/2.8
SVM2 57.67 146.39 4.9/3.7
SVM3 77.67 7.04 110.7/31.8

R 6 FH2 D SVMLSVM2 D& 7 7 A Z L DIEER/BERD
P
Table 6 Average number of correct /error answer of
SVM1 and SVM2(experiment 2).

SVM class correct error
SVM1 class 1-5 140.8 1.2
class 6-7 7.3 1.7
SVM2 class 6 3.8 1.9
class7 1.1 0.6
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