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Fig. 1 Vertical distributions of ozone at Tsukuba for summer. The broken curve
shows the distribution obtained by ozone sondes, the stepped line by umkehr
observations and the solid curve by model calculation®.
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Fig. 2 Long-term average latitude/season distribution of total ozone from ground-
based data (1958-1980)'?. Dashed lines show the maximum ozone, dashed-
dot line shows the minimum ozone. Unit: m-atm cm.
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Fig. 3 The average global distribution of total ozone for the period 1958-1977
(Unit: m-atm cm)'?,
@ =Dobson stations; O=other (generally M-83). Underline indicates
current observatons in 1977.
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Fig. 4 Monthly average charts for the Northern Hemisphere in January.
(a) Total ozone from 1978-1982'?. Unit: m-atm cm.
(b) The contours of 500-hPa surface!®. Unit: m.

Fig. 5 Same as Fig. 4 except for the Southern Hemisphere in July.
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Fig. 6 Computed local photochemical ozone replacement time (t=1ocal ozone concentra-
tion divided by twice the rate of molecular oxygen photolysis) in days (dashed
lines) and ozone mixing ratios in ppmv (solid lines) for the end of December'?.

—_8 —



L REA Y ERR 9

TEENS, BE 15km AT TR %id 100E ETH 5,

B OM % Fig. 6 10731, TEHREE COBIEIC X 2 BitOMEOBRHINLZE TR 1
B, EZTIR6»HTHBI L 2ERT 5 &, BEHEEN 100 HE2BA 2R CIA Y VA ERET 58
ISR S BETH B L1 B, BEERDN 100 B2z 250802 40° % D ERE OB 25km

LT eXFOEREOERETH %,

4.2 Chapman #BO{EIE

FOFBAEERR L BROADARKITDOWT
DHERTHY, BRHISI T 54 431X
UTTHETE LI IOERIZ L VESN
2bDEKREAELRD, Fig. T4V 8%
BOBHIE nw& &V ¥ DERE 2 Jo,m.D
FREEETT Y, 4V OEEROKRE
RREEUIRE FZEOFRE 40 km 2HLICE
BETIZ20km B E, BRETIE 40km
LoBETHZ, —F, TV OSMMITER
ROMEELL BRIV ESOEEED 15
-20 km W REBREIFET %,

AV DERERLA Y CHBEE L DX
Chapman ##812 & 3 & 2 Joun/ Ksmns T
HY Zh#% Fig. 8 1R T, T DfEIZ Chap-
man &0 L OBEERO L V U BIES
TE32pERTEETHY, ZOMEN 1ITET
U Chapman $ESEERNTH D, 155
BINBIZEFHREENTH S, MEHAD L
281 X DFEEWC/NSIRER EFEECKRER

Altitude {kilometers)

0 [N B | Lot | S (N N D B
75 60 45 30 15 0 (5 30 45 60 75
North, Spring South, Foll
Lotitude
Fig. 7 Zonal average ozone concentration

(heavy lines) in units of molecules per
cubic centimeter and zonal average pro-
duction rate (light lines) in units of mole-
cules per cubic centimeter per second (2
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Ratio of the rate of photochemical ozone formation to the rate of
photochemical ozone destruction according to the Chapman
mechanism for a standard January 15'%.
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X+0; - X0+0,
X0+ 041 = X+10+1)0,
net O;+0s.: = (n+2)0,
wErdondd, 27220, Xiz HOH,NO, £7:i3ClTHD, niB30FRi31Ths, ZITEER
2L, IFHNX BRIEYA 7 VTREEESNA Y Y HBEOMEOEE 2 T2 L TH 5,

Table 1. Globally integrated rates of ozone formation and destruction (Johnston,

1975')
Process January 15 March 22
Gross rate of O; formation by O, photolysis 500 486
Transport to the troposphere 6 6
Chemical loss from Chapman mechanism 86 89
Imbalance between production and loss 408 391
Chemical loss due to water radical reactions 56 54
Unbalanced difference 352 337

Rates are in units of 10?® molecules per second.

55 l !

N 1N \!
50 — \ . O+ HOZ
a5 X/ —
0 + CtO
_ 40 —
£ 3 —
a8 30 ]
2
E 25 —— ’ 0+ N02
15 —
k-\ LLNL 1-D MODEL
10 — N 1985 ATMOSPHERE |
5 |— . _
o ] Y l
2 3 4 5 6 7

LOGq. RATE (MOLECULES cm > s )
Fig. 9 Calculated rates of key odd oxygen losses for 1985 atmosphere!?,
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Fig. 10 Processes that determine the concentration of ozone in the stratosphere.

REREHOA Y R 5 NOy, HOx, CIODHMHIFSIIFHERTITF ML D 2 Lk 228,
161% %173 & Chapman #4##& (0+0,) #525%, NO#* 33.8%, HO8 21.7%, ClO 48 18.7% L B b
HNTWAY, T s DFEIZFHCHRREWELSVRL S,

O L EERIGL TZNEBHEHE ¥ 2D NO, HOBED T I HNTH 3D, TV NOFERERER
Wiz &4V VB ERET 5 LB ORI % Fig. 10 IOR T4V > BIcBRET 21622513 30 FElL
LIy BRIGIE 100 LB REBETIZA YV OB EIRT 2 802 %2R LT, NODIEI o 3
27 IVTEVERINS N,O (HERELER) THY, ThiRBEEXsh O* (FHSREBOMEER
FOCDNIZ L D EINT NOBERENS, 0% 200~300 nm DABEINGIC L 24V DXHET
R E 3, HODORIZARES H,O0 TH Y, ARZINRED S RBEEEINT ONC I VRN
THET 5, #7 >~ (CH) 3B r 7)) 7, Btk cERansy, REBATIZ OH L RIGL TK
BIEERL, £ O*LORIGT OH 24T 3, X5 v i3Mba BNz CO, & H,0 k25,
ClIODIRIIM E» SR E N2 70 v ETH 2, 70V iZREETCECABSMNR(UV) IcE Y Hfsh
T, 7.~ O* L ODRIST CL M ER I 1 B B BEAD ClOfFEE LTI, CH,Cl(x Fr27as4 ¥ :
BERSe4E), CClL (M bKsE), CH,CCL(AF N2 uakin), 7y 11(CFCL), 7uy 12(CF,Cl,)
BEETHY, CH,ClLSMIAARETH 2,

AV EEMER S, BOEMNZZ5DEL T CO, (TBMEKER) X7 9bb, COTRERR
SAELUTHESIRE FREE 2, —AREETRRELETRE, 20BRT YV v OERRIGIMEE
AhAYV R38Nt 3, £7: A>3 Cl ERIGLT I HCIGEES) icEax ¥ 2728, 7urpity
VAR ABE R T S,

BB ZERICOBIEERE HNO, (758, HCl (8%, CIONO, (W#iEsR), HOC! (KEE
R ThHY, MBS XN HNO & HCliZZE « Tt Ashigksns,

4.3 BREEFTYOL®

BBE DAY > DEE I EERICEE L CHEL RIZTERIZ IR o~ NO,, HOy, ClOD%4:IE
DMz O BEEZ SNTED, B bD% Table2 12 % L HTRTY, FTCREEROE L DI A,
FrELHDITIR B 2T TRBILTH S, NODEREE LTix N,O DiE»iz, THREE B2
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Table 2. Perturbations of stratospheric ozone
Agent Source Nature of Effect Effect on Total Ozone
A. Solar cycle Natural UV-flux; >30km Variation 2-3%
11-year
A. Solar proton  Natural Protons — NO,, HO;;>40 km Reduction<2%
event
B. Aurorae Natural Electrons — NOy Reduction<5%
A. Volcanoes Natural H,0, HCI Reduction<39%
A.N,O Natural NO4 Natural loss 30-40%
Anthro. NOy Doubling N,O could lead to
a 10-169% reduction
B. NO, Anthro. Aircraft: Altitude>20 km Reduction
Altitude<20 km Increase or Decrease
Anthro. Nuclear explosions
NOy, 1950’s and 1960’s Reduction 1-2% ?
A. CFMs Anthro. Cl, CIO Reduction 3-10%
A. CH,Cl Natural Cl, CIO Natural loss<5%
B. Bromine Natural CH;Br — Br, BrO Natural loss<5%
Anthro. Br, BrO
A. Water Vapor . Natural HO, HO, Natural loss 20-30%
B. CH, Natural HO, HO,; C1 — HCI Incease or Decrease
Anthro.
B. CO, Anthro. Stratosphere cooling Increase
Natural

A and B signify high and low possibilities, respectively.
Anthro. stands for Anthropogenic source.

FHEENREND 5, ASEERICES TREINE 7Fa bz X D4V VBESEA T 5 2 LBIHX
NTWw32s, 2OERIR7T ML DERENS HOL, NOLE SR TW 3, NODE YV Y ENOHER
BEEICIDELD, BOBETIRA YV Y ORD, BOEE TIN5, BIEED CIODIFEE LT
RERFEED CH,Cl DF5E, AARELSD2KRDKI 30%%2 LY 5, HBETOA Y Y MEERIG
wEDEE S5 2 LBBEITEID SN TWADIR, BEDLIAKE 71 YRR OVLTOAT
b5,

* VY BOEEER AL ABEROZE), JEEHNT AR T N VB, KILEKS L URHO
ZTEMEA (FL > F) #8582 3 CFCs, CH,, N,O, CO. %2 EDNBERIZ X 2HIMC/ETE %o

5. YV DiER

BTSRRI & 3104 V' Yy DERGERIMEBEOT « HERREEEPLRIADD, 4V DOBEDITRL
ZULRLE (Fig. Mo 4V VY OBESROET 2 LAY Y ORRIIHACEERR - HEERI X Y IRES
h, 7V 2BIBEEECAISBRETININI LIRS, JhIEEBOS (Fig.2) LEL(RE-
TEY, FVYREREOERSL SEHEENEEIN TV Z L E2RT, &V Y OBRITIIRKRDFY
WT & 2EE L BT X BEESSD 305, FEHLOATERIC DV X EEREORERE V. BRET
RTFERIZ LD TERBEOA Y VEEEIENLA Y v 2BBEINT 503, SAEAHOERIZ I
L BB RRECEFS T %,

RBENCBT 34 YV Y OAFIE IO & 5 IOHEERG L MR OMBRE T2 £ 5, MAROFFILFE
eI LB D F NE NODEHIRFE (relaxationtime) »SIEETE %, Fig. 11ix4 Y s 591K
BEIZ 813 292 Lt 0 BNRRIOBESA 2 LT, MEROBHNRTEILA /v OBBEE (L4
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- 40 _\ < __ Stratospheric Stratospheric
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~ w /
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T 20 S - = | e D
= - «
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- R "*~~~
0 i | { | <C W .- - N‘--‘1-., 10
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Fig. 11 Characteristic relaxation time \-»0 ] —
. zane destruction near ground
for ozone due to photochemistry LLLLLLILLLLLZIL LTI I LA 2122 4120021
(Tph) and transport (Ttr)!V. %" 60" 30° 0° 30 60° 80
LATITUDE

Fig. 12 Model of large scale ozone fluxes
and of the seasonal ozone cycle!”.

VURE) cXEEahaiz), NO,, HOREDA YV VIR T ¥ h L kS TEE I MM EATORSD
A (10 WX BERHEANTEEOkmUTCR/ANS k3, SREBXEOENEFIZA 7y —1 g b
H(Scaleheight, HIEEEE, BABEL YL vwbh3) OEFE L IBHERE KO, HY/ K, TEESh
%, Hix H=RT /Mg TE&EsNh, RT MiBZFnFhiLEBIATEY, WhHRESLUSTFE, giiE
TIIEETH 2, f»p o505 I ik, AV M iekd 288 L LTEE 0km U ETREEL L biZ
HALF @RI ERI L 2D, 30km U FCIREBEN TS & & b TSNS &2 %, BE 30 km (55
TRIEENERECHER5 2 %,

BUBEA v ORERLOBIc L 2 &, 4V BESRAL L R THRRBEOEE 25-30 km
LT TR, 30~35km TI3E, 3B5km U ERETHY, +VVBEOEINN L TENEHEE, KB
DEERNFEES L VKBS 3 BEESRD o b1,

SR IROA V  OEpEDOBESE® Fig. 12125877, BB S BREADL Y ¥ OMEIILED
R TiThh, BEFRCIfTbhE L, R ERED FHRBEICERI N4V VLS BB IR
[BED SxiFiEEILN, IR & D RGENEITh, BRI REMNE TN S, BT
DAY BEIREE D & T O L E TOBBO» S W THEICREAEE it 5,

AV o EBUBERK, BN BEF, MBOA YV L OBEMROBI% Fig. 13 (a)(b)io =T, Fig.13(a)
1 3 AOALIR (43.0°N) LIRS (31.6°N) DA VU 43E (05; KAGERE, SAPHMR :%& (TEMP:
KAGHERE, SAPHUR) OEEMEITH 5, BEHZ 1969~1980 DAYV vV v FEANETH 219, +
VUSERA Y VEEECHEIT AR THY, YV oA L (KRR THEzhERIELY Y
SRICHAIT 2, FURTIZNHRED S BRE (8 300hPa; 8.7km) 2&AT 3 LAV VAELBEL LD
KRBT 3, BERE CIIBEREEE I 90hPa(l7km) TH Y, FHRUULOBEE LY v O&EE:
A 6h 5, WER 8km 25 25 km O TFERBETOA V> DEROESFEIRE LHIRDOA V' V4
MOELLTHNATWS, BREOA YV U HEOBEERLE2AS5 L, 10km THMLIZUY, 17km 55
—ERBIIEINT %, B 10 km I3FUIR COBFREEEIGE ), RE 17 km QBRI IMERE OBVEER
HTHY, "HE 10km O OREREOEEAE CH 5, BRE LIROR T 2 BEOBFRE HEL
DI, BB, BAEY v v 7HPFET 5, BAEX v v 72 LB LTRBEOA VI SFBIEITh
%, FURTOBE 15 km HEDA YV REDNZ A RBEBREOFEL T T,

Fig. 13 (b)izA V> 2BBRIEL L5 10 BOA VU SR L RBOEENHTH %, BERETIISEN
15km OBEREOLBTA YV U AEREE L L b II8AT 5, IR IO SROBES AL S 13E
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Fig. 13 Vertical distributions of ozone and temperature at Sapporo and Kagoshima for

March (a) and October (b). KAG and SAP stand for Kagoshima and Sapporo,
respectively and TEMP means Temperature.

LATITUDE (°N)
10 45 40

250

300

350

400

600

ALTITUDE (km)

700

0, MASS MIXING
RATIO {ppb)

14 FEB 1984
Lol
0 1 1 ll

PRESSURE (mb)

-1 800
{900

i I L 1000

SAPPORO

| lI T |
SENDAT  WAIMA

I
HAMA- SHIONO-

MISAWA
ARITA MATSU  MISAKI

Fig. 14 North-south cross section of ozone through a jet stream.
Solid lines show the ozone mass mixing ratio; heavy solid lines, tropopauses;
heavy broken lines, frontal boundaries; Jp, the axis of polar front jet.

REOEEIZIZ-> 2D LawsS, 1 10km &2 503, BEK 25 km U TO THRRERTERBICHAT
HROA YV SEOHENEA SN,

REED & HHREADERK ORI, AEMEFFEER, TRE COBREI T 7 #3& (tropopause
folding event), EREREOSHZ L, IERTE: EOBRIMHESNSY, IThsDIBRICLY
1 FRECREED SATEAEE S N 2 ZERB T T WRBEOESED 38, 20, 10BX U 1%TH
219, ZhoOEKOEREIIES 4V Vv OBEROERR AL 0 I3#L VY, 2 LTEERsL U
BRERTENFN 0.5~0.8X 1018 & U 0.3~0.4X 10 'molecules cm s~ L REED 5T 5%,
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Fig. 15 Distribution of the probability for the tropopause folding event.

B - SRR EE D S WHREABRE Y v v 728 L TOA YV > OBEOK & ZHIETH 5 2122,
—BIERITTRT, Fig. 14 134V VBESHO A LEOEINERTH Y, KE FZOBREOX » v 75
5Y x v MIICHD FHETECH> TRE 3km £ TRBRICBAL TW2EERSH 229, 20k > R
RICE 25 HEH LR TOA Y > OMERYE, THRREECOL Y VHEE(0.], BREX vy 7TOT
REFDE Vz, 3 & VHEBROE T 57K Pr OB TE>N 5, 1983 £ L 1984 0 2 B DRTZSHERIH o 15
sz [0s] &, RESEEHORITH S/ SN Vz & Pr(Fig.15) » 54 VY OREED & MFEA
DEARZFEL, BHEMIROME LT 1~2X 10*°molecules s 438 5h TV 2329, Fig. 15 i 1983 &
& 1984 ££0 2 AOFEIOMERR EBREOIN 7 4% HBEISh IR Pr 05 Y, bEEs»
TV a—¥ 2 YR PIITRERERASND, & 212 bR X 312, KB-BFJiC Z O LER
TAY VBESBEOAEL k52 L (Fig. 3, Fig. 4 (a)) &, REED 5B OBREEEH S b IER
IR ZEds, LOBETEONIAY Y ORI AEYOLRE AR SN,

6. ZO DXV R~DEE

6.1 7oy

7ux (Flon) &7 2R 4074y (Freon 7V A4 Y) IieT 2 HEOWRE T, 7vEradh
NaF ALBAROBIRTH 3, 70 EFHTN TV bDIRIE, FC (IAADh—RY, 79R-p
FEEW), CFC (zuurntar—Ry, ER-7 vy F-KELEL), HCFC (e Fuzuuyito
A—Ry, KE-ER-7 vFR-KEEED), HFC (E Fourtros—Ry, AE-7vR-RELSD)
VEEND, BEEL Y Vi BESZ 5 b OIBER (C) 2850 DNFENTHEL 2\ CFC p3k
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k3, AE5rEt HCFC ® HFC iIRFENT OH Hic X W IR T SO TEREBEA YV VD&
2 CFC X0 i3/h&\v», ERXBriz Cl DAYV Y L ORIGPERNDT/NE Y (BRET7vFEEFUN
u s Atk bEBEY Y e EEE X %o

bBETE L FhbhT\Wa 70 v OBIEE 7 DEE1X 1985 1213 36%%8 F-113(7 1 > 113), 27%53
F-12, 209%%3 F-11, 15%»3 F-22 TH Y, £ERIZ 16T 1T TH3, gz a5 LR - IBEILS
9259, WIRHS 329, FEIUHILS 22%, WEEIRIAS 9% ThH 52, £HMFOLER 1985 FiidATRO 4 E8H
211175 5F F Y CEORRIZ F-12 48 40%, F-11 25 32%, F-113 43 15%, F-22 28 13% TH 5%, &
HTid 1989 b5 7 0 v DL - HEFROEIREZMHLFR 3HEICIZ 9 6T > EERHEN) TH,

6.2 7ar0*VREEK

Yfb2EF AP SHEINLBRICL 2L, 70V ONARC LV ERSNBERIZL 54 YV OBIR
RIGIEE 42 km 200220 EF 10km TEZ D, BEEREATKE W, FBROBEIERE LY
EBETARE L FOLBETH 5,

TROA Y VEBOZELRERD 30k, &Y VBCEERSZERBIVARDTRTOERD
TERHS 2 L BBETH B, JHETABETH S, o T Y VB EEE5 2 RO ORERIC
SBTESEYF VA EEL, ThICHT 4V VBOEEHET S itk b, BRER [FYVEE
BRET 2B BT 5 MU A —VEES)E 1988 FiTRE LS, ZhucheS & F-11,F-12,F-113,
F-114, F-115 ) 510D 7 0 > DAEEEHE % 1989 f0 S ERFEANICEIR L, 1998 % Tic 1986 £ 50%
UFwF3zbichd, SHRTINSETING &, 2050 ETOA Y VB GEEHTTT 1-4%, &
BT 4-129%TH % (Zhiz CO,OMMEERT 3 L ZNTh 0-15%B LU 35-THL/N& kD) T2
SED7 UL ELREL, 70 509%HMEE F-22(F Y VO 1 F-11 0 5%) TREY 25513,
AV ORDIENES L UEBETENZN 1-25%B L UF 4-6% L k545, LSHITAF N7 aaRVA
L POHALERE b 2FE T 3 LB T4 YV VA RIZED Lt LHTERE TOBDIE 3%RE & k5%,

70 EOHENT 1987 EDTY MY A —VETETE 7 uY 5EENT Y I-TH o108, 1990 0D
e CHESI DL L BERE DB Thhlz, & 51z 1992 £OYCE THRHEO—BOIR(L & RHT
SUBEDENBRE S NIz, BB, Novid 1994 428, CFC-MEMRE-1,1,1-pY7unxy >,
HBFC (& \>) i3 1996 ££45E, HCFC ((RE7 1Y) 13 2030 25, RILAFVid 1995 S50

(1991 =) PPEShiz,

6.3 BEOFV k-1

AV VRBREDIODEY b ) A —VREEOME L BE S S ERO— DI EE FEOEEDL VY
DEIH BT S5, BHEMCEII S a4 Y V2B 1970 FREKD SEEED 9,10,11 BT
Bahd, 1970 Ex 1990 F£04 Vo 2BOEERS L, 9BiE 310DU(F 7Y »E#fy) 5 200 DU,
10 Bizx 310 DU 5 260 DU, 11 813 400 DU 25 290 DU &FA LT 320, &Y v ORESHRDOEL
BHDLEBCAV UBNEYT AEEGHEIT 10km S 25km TH 3, RBIBIKRELREGER 15-17
kmTHY, &V UREREY Y R—VHERLEIOMED 0% T L % 55840555, *V vk—vEl
TA YV 428 220DU MTFOERLE T2 £, #0EEREHEEPLCELIAL TR ) EEOREHO
R 1982 05 1991 LEOBRNC 135127220, TD & I %A Y v OEBNX 4.2 His L U A3HT
RARF-FHRIGD A 2 S UHCEE TV TREATE R,

AV RO EE LB L, () EERCEI DIRERTIREZ Sk, (BEF 60°S X E&
EOEER NG, )YV VEIOEESEIZ 10-25km T, BAHEE - T 5K 1 A TRIBME
B4 2, Q)BEEHETREASE N TS, 2 TH2, ZORDOEREE LT, &0 TER(—80°
L) ORfEE BRI 7% 32 2 —1 VL (EREER) OXRE T CIONO.® HCl 4% CL,» HOCH ic&H#
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, BCHEC LD MBEIN CIBERENINSA VYV ERIET 2 LW ERMEHEEI O TS,
BROBKRERYITH % CIONO,iZ CIO & NO, L ODRIETHER LI NATH TREETH S 2 Lit 4.2 8
Tubtz,

EROFR7urtEZoNTEY, WHEO 7 o BENEINT 5 Lt REEOER L NT 3 &
EZohTwd, REEZOYE - {LEHHER 2 DEF COT—RIER S L TR SIS,
AV R—VOHBRIZIZE@E (XYY« RKEOFHh) L HEZEOTSIEMENTEY, FYVrFi—VOER
A2 IEHEE N TVLR,

B TEBETEZ 2 & 5 2 AKEZ A YV OB REBHI S TR, JhE T b Bl it
T AERED ClO BSHIE S T\ 54389, SR 4V VB 3D Tunin, e EEct Y
YAR—NVHBHBELRWERE, BRELSOL YV BOEESKEL AV VBOEMITHELEZS
hd, KB -V IV FORIZ I =R— NV EMTNS A Y VBB AR T 230, BT L BB
FEORICHIRT 2%, ZOWPIINREOREREEE LEREL TWwd, ThbD I = h—L a4y
B @rACBLIR) AV UR-NEIBBETAZ EIZRY,

AV - NERI U TR, BEOA YV Y EBROBDIZOWTE T NVEEE L BEEO—BITE
BRCTRTSTHE5 (Y VB BEHELSEE L D AKX W), EEMICRFBLROEREZ > T
5 26)0

7. FV/rOHEHR

REDTIRDOEEA L, i & 10~15km ONFETIREE & & 1287 6.5 K/km OSKURRE CIE
TL,BRETIE—50C~—70CCizZEL 2D LAFORBE T EEN 55 km 2 CRBREEL L bicER
T2 (Fig. 13 (a),(b)21), REEOXE LRIIA YV > OXBEHRE ORI & 3 = £ % Fig. 16 (a),(b)
IZRT%¥, Fig. 16 (a)i3tthskd &5 L ANOBOXHHEE L, KER AV « ZBRIERFZOBE 2EEL
7oL EOTBOBERFTH %, KEKRD A (H,0) 27 134T £ ZBLRFEE S ATAK (H,0+CO,)
TRTBIEI—HRCES URBBERER S AZVLY, +Y 02893 (H,0+C0,+0,) LEREBESIRS
N2 ZEEFT,
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Fig. 16(a) Thermal equilibrium of various atmospheres with no clouds. Verti-
cal distributions of gaseous absorbers at 35 N, April were used®®.
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Fig. 16(b) Vertical distributions of the radiative heat balance components for
the thermal equilibrium of a clear atmosphere®?.
LH,0, LCO, and LO; show the rate of temperature change due to
longwave radiation of water vapor, CO, and O;. SOs, SCO, and
SH,O0 show the rate of temperature change due to absorption of
solar radiation by water vapor, CO; and O,.“Net” means the net
rate of temperature change due to all of these components.
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Fig. 17 The change in surface-troposphere radiative forcing due to change in
tropospheric ozone®. Ozone variation is the multiplying factor for
the present mixing ratio.
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Fig. 16 (a), b)ZEOMOBETH L, BHH 2 THEFCIT LORERIIED & 2y,
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ATMOSPHERIC OZONE AND METEOROLOGY

By Hisafumi MURAMATSU

Synopsis

The role of ozone in the atmosphere is reviewed with emphasis on the behavior in
the stretosphere.

The methods for measuring total amount and the vertical distribution of ozone are
described. Ozone measurements from the ground, a satellite and an ozonesonde are
summarized.

The photochemistry in the pure oxygen atmosphere (Chapman theory) is described
and the crucial role of minor constituents such as NO,, HO, and ClIOy is stressed.

The distribution and the seasonal variation of total ozone are closely related with
the planetary waves. The difference in the distribution of total ozone between the
Northern and the Southern Hemispheres is due to the difference in the wave activities.
The transport of ozone in the stratosphere and the intrusion processes from the
stratosphere to the troposphere are shown. The estimation of ozone, transport as-
sociated with tropopause folding events over Eastern Asia is given.

The effect of CFCs on the stratospheric ozone is described. The ozone decrease
in the Antarctic region in spring (ozone-hole) is stated briefly, Finally, the importance
of radiative role of stratospheric and tropospheric ozone is shown.



