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3000 ) DXBESTY BN L, KEE - HHEOEER
BIEL T T\ D, ERREBYA - KESREFAESE
AT « B L, AR OBERESES (AH) cEEREHE
FELTW5, LOBERFOBRENIFE XN TH B
2, R BLCLEROMERS M &Y 5 %
%. Tibb, NO, NO,;, H, OH, HO; £ix O; ©
W%, i CH, H, 13 HO omuxFEL, Th
Fh Oy, H,O 0B FEL L2 T3, SHINO,
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CoERBELTIE, BeHMBRSHHE, KK OE
(HHEBRE) * ALFRITHENTER LW Z
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Cenih, BdEE— MBS SHOREOMIITER(L
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TDXHIRELTL L, MERSSM BiE (B
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BFGHEZ IR, JhIIEROMELE LTREL
TH. HEEMERSOPEE, X5 RN
bhED BT, MBRSFMENI YT « VAT A
HTOERNL 5 PBEFELIh o2 H2HRTH-
T, o7« v27 s BESH - BEPHR) Lo#
FEREEH BRI - SOoRZIHB DD, TR
BT S DITine.
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(LR IG L REBIEE L3 —RTLET VD, EO
BEAN SR (BN BERSEECRES MY
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2. EFLEHE
5 MBS | OBEE ni TR B R
%%i= . Lini— o F (1)

TEx bR, =T P, Li 2 {e2RIE Oty S
) X BAERE, EHRARTH- T, LEREORIE
B (Ch i —RRcBREOER, EHEEOBATE
MREEARET (ML KRBRAMRS ORE, RIER RIS
3 Op, O3 DBEDER), RIG i bORS O
EOERTHS. BEHEIAROERC X 2WEHAT
F=np 13 flux. v & LCixFHD mass motion, 5F
e X 5 o, fluctuate T5HHIC FFTELD T
LMTES. STHBIIRBETIER LTI,
SE#o> mass motion |, —KRIGE TV TIXARKERE
FIHIELTWA E LT, BHChEERT 2, 2K
TEFNVCKRBREERT 5 L EIAND.
BILBREO—BINTERIRO L 5L LTEL bR
% (Lettau, 1951), #ER S OBECHKR Ligy mix-
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ing length k! %A LC, AHEESL 1 © fluctuation
1k pi'=—Kepri OB TEDL T &, BELo flux
3 (RREPEEEY LT ¢ & v 0 fluctuate 3845
X, 0" OROBHITFH DTS 5D,

1=~ k) pri=— (D) dyi (2>

ThEZbhS, 2T, (D)=F) »45 ik # 5 K&
(Gvyr®) 525 BLEHEGEE D) o FFHE
BT BT T vV ALEE L T O fE 12 Reed and
German (1965) % Gudiksen et al. (1968) iz X % B
b5,

HESHHO—RTEFLIC BT 2 flux Fr 13, De.
=D B\,

Fo=ni'v.! =nyi'v.' = —n, D—alz’-

- olfenty ). o

22T l0) DRFIRASEREKCOWTORYE
bT, LR oT pi=ni/n, Fh-KKERLEMEC DN
Ti% hydrostatic 754 & ARG D RIEHBRAIR b
ID D L LT, 0p/oz=—nmyg, py=nckT % i\~
7.

D offiix, =z Tix 10—-50km ot (10km %
tropopause - %),

D=6.5x10%exp (0.07(z2—10)] cm?/sec,
(height 2z in km), (4)

DEShx 5, CThiXBHIKBERS OEES T
HIKBHTHAIORCEDILDTH S,

KRR (1), (3) ORfEMEDT 7 =, 7, BHR%&
#He, AT CEME AL EERIEORES LVOE
D RIGHRE, SRR O EOFHE &, 3 X OKELEA
TRIBEE o RERITTE RS 72 & © 7 — £ 12O\ Tk Shimazaki
and Ogawa (1974, a, ¢) B IR\,

3. EFLHEOEKR

FHEERE BT BENC, FER (1) THEERG
OE EI) LiRiLEe X 2BXEED EH HARIAT
WHEPEFENTEE 5, BEEREEOKEIORE L
LTHALERIGDOREER 1/L: (sec), BtHOZTh E L
Cix H?/D(H=kT/m,g 3K K. 4 &k D scale height)
FEREIWTHAHS. F1RRIRERSC DWW T D
1/L; ofie H2/D offi (10"~108sec O ALicH B A\
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BIN (LFERIEBC X 2 EERS O WK T 2 B
EB (FXBR).

FR) BRT. U/L>H?/D 7o ni (BRI X -
THREB L (O, COp; 4y 12 CH,, HyO, Hy,
N;0), 1/Li<LH?/D 75 51% ni i3 HALRERIGIET T &
5E LTI\, CO, O HNO; 04z z b D |
HCHBZEbbhb,

FACZE R IE D REE R 2 5F - 5 BRic i3 Lie i il ie
LIEWERDS, BlziE, Os OB,

O3+ hy—>0,+0 Js,J6,J7)

CXoT, REKELRIGETES (F1RD O 0E

B X 51y 10° sec ORFER LeD). LML DK
HETTER O3,
0+0,+M—0O3+M (R2)

CXoTTHREL Oird &y, ZOZDODRIEIKRE X
B STWABDT, ERD O DEWEIL 72 B 78\
(ZD X5 RGO ERERRIGEFSZ L 2T %),
Os; DEROMHIE 785 DI,

O0+0;—20, (R3)

T, COREBIFIRO Oy DAROLICT &R
{Ies (BRWHBRRIEE DB, O L Oy izA%E
i LCTHBELETER DR, 2oked O & O
EhET Ox LS. REBETIX O BEIX/NIWD
T, 1(0x)=n(0)+n(0g)=n(03)). O3(Ox) IXfilic,

NO +0;——NO,+0, (R21)
NOy+03—=NO;+ O, (R28)
OH+03——HO,+ 0, (R35)
HO,;+0;——OH+2 0O, (R39)
H+0,—O0H+0, (R32) !
OH+O—H+0, (R34)
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2K 45°N, equinox ¢ (LITFHEMIZ - 0%
et sb o) FHMEL LTRDLER
B X D RREB SO EES.

HO,+0—OH+0, (R38)
DRIGTHBTHDT, ZOHxMzsEHE1RD Oy
DEMERD, ThEED Oy DREREY 5252 &
it 5.

ERO IV —-FEOVWTHRLL S EZLTRDID
DOHE 1R EHD NO,, NO,, IN TH-T (NOx=
NO+NO,;, NOy=N+NO+NO,+NO,;, IN=NO,+
HNO;+2N,;05), Mz AhesbDOEHL LT &,
THHELESTRREVHEL T, BERIBE « £
3. %7 HO,=H+OH+HO, HO,=HO,+2H,0,,
CH, O, =CH,;0+ CH,0,+CH,0+CHO T} 5%,

F2M~E5Ric e FAHBEREOREN — 6l & R
T 582 RUMMLRERIG O RFER B & Wla o
BEALOBESHTHS. thbORHDOWTILH
BT LAERbRE, KRR LDl KB & E
67.5° T HBEMTHS. COz i LERIGITAL
ol WD T—EDRELE L 5T S,

N;O iz,

N;O+hy—N,+O (J10)

TERBDT, # 30km L) ETIEAL BE Lk
BB -T\ 5, H, CH, oRESHNEE LITH
%50i%, OH, OCD) LoRIGIC X2 THENRBENLTH
5. Tithb

H,+O(D)——OH+H (R51)
H,+OH-——H+H,0 (R52)
CH, +O(*D)—CH, + OH (R54)
CH, + OH——CH, +H,0 (R57)

CH, it T Hy DBELOE b HHDDIT,
CH,O +hy—H,+CO (J20)
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108 107 10 10° 10'0 10"
NUMBER DENSITY, cm™

BIN BMEI/sA-FOBESMWOFHEME TEF).

(CH,O =folmaldehyde)
ks Hy 04N HHEE (R51), (R52) it X5
BEfioTWanbThs, e HO 3EE LR
AL TWBED, Zhik, (R52), (R57) X
T HO 2 EhB 020 THD, HO o Age LT
i1,

HO,+OH——H,0+0, (R40)

PERIBKEVCRIEREFHE > TWBEY, ZORGIT

H,0+0('D)—2 OH (R12)

CXoTREABHIRTLES, LinisT, CH,

H, offbic X »T HO 23C%, ZDiedhiBEE Tt
H,O oREGRN BELICHEATEENS ZENTE
5. CO oRAHITHRBEC—ESEL LT
L, # 25km 2513 EE & i #iind s, CO i

(J29
(R72)

CO,+hy—CO+0
CHO +0,—CO+HO,

X oTEREhS (CHO 11 CHy OBR{LA#EA TY
EBOHRERY) 23, —TTTHRERE TR,

CO+OH—CO,+H (R74)

X BHEEN CO opmic KELHTE D, 20~25
km COBSHOBNOEEEL 8- TW 5,
FIRNIEHE SNV — 7O EFO5fHERT. O 12—
HFZEAE—EEETHHN, MORTITEHF DKL
BTN T 5.
#ARIERLAWOEF LFH 0 BOSHTHS.
wEi,

NO,+hy—NO+O Jimn
NO,+O0—-NO+0, (R27)
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&, RERZAFRT O B O fE).

HEIGHT, km

! I||HHl 111 !
107 10

1 ’VVIIII‘ 1 IVHIIII

10! 10
NUMBER DENSITY, cm™3

BER KELEYH REARMCEVYOFELST O
FHEME (BELo FuE. MN &L
BUBILAERT O R O fiED.

Iwk % NO,—NO nZ»3iEz bislith, —7h

NO+0;—NO,+0 (R21)

2 b NO—NO, nF#u5|XHEXRE 50T, NO
BEIRABEACAM B L, 205 T EE O
NO, i3#82 5. NO, iz hiE, ch& Os Lo
B (R2) I X » T NOs d3#%2, NO; & NO; oG
TTE 5 NO; Lighnd 5. HNOg (X REEH A B
B, #40km LlE2D X5 BEEARZLTD
%, B NERERCIIERT 5.

%5 K3 AFLAY L RFXFILEWDBFHFHT
»%. HyO, CH;O, CH 0, iz &AL HERIZR
Bhicly, Chicw LT H, CHO, CH; iX B HEHK
B35, OH, HO, i3 WX £k « g4 LT
¥, FRIORCTRROSEHRDOLS LS.,

4. F S ACOWTDHR

FEEBIEBHRROMEIE X T Os DEESFHNED X
5EBEbLBIEFANTARS, H6 MR TIRIKEARD
=51 A, B, C cilE LT, #7NieRd O 057

4

50 lllll' T T rrrrrr
//
S /[ Model A
7
40 ~-—I//,/ _
i
— v
€ _‘\\\'\ -
= N —--=-Brasseur & Nicolet
= 30— X (1973) —
-2 | Model C RN ——- Wofsy etal.(972)
T - R
20— -
SN
0 | NN
L1l (SRR [ EREET I 1117
103 10 10° 108

Eddy Diffusion Coefficient (cm? sect)

#6 R MIKEAKROBEST. Wofsy et al. ik
tropopause % 16km it & o T\ 5 DK
L Brasseur and Nicolet & Shimazaki
and Ogawa % 10km & L T\+%, Model
Ak (4) chrohs (UTHEINE
= Shimazaki and Ogawa 1974c i &

%),
50 T T T 1T T 1T TTTIN T T TTTTI00 T rraoa
Steady State (X=67:5°) ]
Pure Oxygen Model
1= Model A, B, C, -
| === Photo. Equilibrium
N Observations at 47°N
= - (Ditsch, 1971) -
£t
K=y
)
T 20— -
PE~
LT Rl A |
10 \‘( 77 ~=Spring
[N ALIT Ll L bl ISR R
10° 10" 10"t 10'2 10%

Ozone Density (cm=3)

BTN MBEAR=IALOEEME L TRD LA
VYOBESTOBBEAR =T CLS
B (AXBR).

(% 45°N, equinox T35 FHfE L LTOERMHE)
NMEDLR, ¥30km DT CRIBLEGEED LV HTO;
BN E DS Z EavbhD, H7 RO
DAL TSR & BIE 47°N 0F - KOFHE,
Diitsch (1971)) 23R L T H 5. YALETES ML
20km LIFCAZENIRMEL B, WiKBIC X 5 8%
BAND EH 25km T Tk EBHS O 23iE I
20T, Os BEIHL B, =74 B, C TRELZEN
fEC T Oy BEIVNITES, T4 A JNFFE
sie Oy Sk 525, $7RCR Lk Os ML, B
KON - TG OERIETHE L D TH L0 b,
NO,, HOx it x5 O; o MBRIGEAND &, Os
ERRA L, % 30km Ll ko BRME & FTEBEOR L
elieb.

VR&! 22, 5.
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oz ! |
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Height (km)

~
I=]

0=, nmll '/r lJJlHLJL' \IIlHl"—/| L1
1o 10 10° 10% 0%
Ozone Density (em™?)
#8W NOy D EEAMO BV LEFYVYOR
Eaofozy (r, 1, Model 4 o &RicD>
WTRAEXSR).

NO,, HOx oRitx AN TEHE LI O ik 8
BicR Lieas, Wiho<7 2 2 DBED (Punos, £ D
EZITER. ARAERD funos=1, £=0.2 2MREHT
i), MBmEAKETLCLIS BRIV INSTES
¢, NO,, HOy ic X5 Os OHEMNS BT W13
CLabind., SENT 30km ARECEEME & BIE
I\v—Fh TR, L Lt H#y 25 km DUF Tk O 23
BRME L XD TECNS, THRBEKETS
Oy DHACALATHED fRkd R ERBEHZ LT
WBZ EIREAbhTED, ZOR—HErBERILE
BRI TELZ LR IBELTHREBATS LY
b, KEHEOHEE TP i\ —K TG T T L ORA
CIRBEINCETAIVEENTHAS.

O, BEDHIIMD Ry OBEY RET 2 EERER
THBHDT, O SFEMENENL VDT L LFTHEER T
BEEBH, —RTLETFACEDEIEMIMEE LTILE
FTEFOFICAD DT, FTOROLAELE BT .
O, YA oORs OBEY SHET 58, O WEO BNME
2SN E D BECGENTHS 55, ORTIT LD
O; OHBBEEANRT Oy FEHELRWE, ET1E
fA L LTo consistency 23kicbhTLE ).

%9z NOx %108 HOx 1w X% Os (Ox) DR
DEEMY FTLOT, FMBERKET L0 O HRK
(R 3) T+ 2HNEMEERLESELTHS. 22T,
NO, i X5 Os @ WEREIL (R21) & (R28) TH
24, (R21) TTxk NO 1z (J1T) & (R27) T
NO b &b, 205b (J17) TEEIhi O,
(R2) @I2oTTE O iedbEBDT, O3 DIEKRD
MRIIEE B, (R27) © X% O oM@k Os ®
BReomns, LoaTt (R2D) & (JID+HR2D
BIHESTHWBDT, R O 0 EEEKREL L TIX

197545

.
=3

O AT
L
S
— \ .
ECERON
N RN
R32(H+03)
R34(0H+0)

T T ATIFP A T T T T TTTm
g / Modetd
A Moy~ Le k=0.2

TNy R N0y o)

Height (km)
s
[

~s

=
I
=z
s
/

. R39(10+ 03)

/. N \"\
O il vl 2 Crrnd G T R

Io! | 10 | 10 10
Relative Loss Rate to O + O3-+0,+0, ¢
o NO, HO, ik 547 v O WEED L
(RZZR).

(R27) ORIED 2L s, KD R27 O EFEIhE
FLTWS (Zhi NO—NO, 44 7 L EEE), D
iz (R28) T4 Uk NO; o—ffil,

NO;+hy—NO,;+0O (J13)

DX 5w NO; 2Eh 5l O AEKT 50T, O
A3 O3 OEBRDOMR &1L/ by, B NOy LFR
Li-gass, =0 NO;—NO; w4 74tk 5 ER D
O; HWREFT. —F HOx it X5 03(0x) OB
X, Z0X3EWE D RItkiswe,

c o, HfbER e, 7Tk NOx REBIHFELT
WHIL bbb O RERIhAF V&V ORER
ERER LTWADKR, HERBETIL NOx 2 Os %
BLTWEOMEWIRMCEZ TR Y, Hb¥EAE
oy 7 DB DRI FALK RO G TR TR & 7a ]
ZLTWBDTIDEWHHTL 5. Thbb, Kb
A%, VR TIRRIEKFEORILIE X > TEL B 1L
Y, Blzi¥ CH;0, & DKIE

CH;0,+NO—-CH;O+NO, (R62)

723, NO—NO, 0% LT (R21) X T
%, —F NO;—NO D Zf 13, #% 30km LIFCik
ORpE B, s (R27) 11 (J17) H~TEAL
TIWDT, WkZEx=z, 7dTHO NO—-NO; 1 7
rr (R62) & (J1T) OMARKID., TO¥FA 7N
1, O oMW Lic ((J17) kx> T) O 23 TE,
o Ok (R2) ©E>THRL O E#IN DD
5, EBROMEEL LT Oy 2MEREN B LB bl)
ThHD.

# 9o fo Model 3 1% (R35) & (R39) DK
&% Langley and McGrath (1971) DO#ECES

5
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WT 1x107em?sec™! (& s EF A EOERTH
D, F VU VEEHRDIT0~19724EEDOKBNLZ 5 TH
o7z (Crutzen, 1970, 1971; Johnston, 1971), Hunt
(1966) 1% (R35), (R39) DREHEEE FhEh ky=
5x1073 cm3esec™?, k3py=1x 1071 cmBesec™! L WEEHEGE
Sh Tz fAvwt, OH, HO, LoKIET O; %
WMo LTHER - B Os ik 5 % HBET 5
ERBII LD THBD, CORIGERNKETES L
LTH LS X hicfins Langley and McGrath o
Thol., TOETFATIEK 0km LFTiz, NO—
NO; ¥4 7 Mt 20T O R TWBE LIl D,
O; #HLTCWBDIE HOy i/l NO; Th5 &=
bhicbdThs (NOx 28 O3 OMBBKITHH Eus5 T
BEHEIX, 3 Tic Hampson (1964), Konashenok (1968)
CRbID), LZARIIT2EEND T3E L T T
(R35) & (R39) O RIGHRED FIETE 5 HEBIE
LAY, ky=1.3x10"2exp (—960/T) cm3esecl,
k3y=3.3x10""exp (—1000/T) cmétesec? (Anderson
and Kaufman, 1973; Simonaitis and Heicklen, 1973;
22T T MRHRE. RBEORETIE, ks=(2~4)
X 1071 cm®esec™?, kgy=(3~8) x 1071 cm3esec™! & 75 %)
tEzbhic, COERAGEFAFEOEENE 9
E DRI model 4 ¥4 h, 20~40 km T13NO—NO,
A IABREETHDZ LI i, # 20km
LIFTik HOx 1wk O; 0| d NO—NO, 41 »
NMEXD DD EFEBREICRDZ Eb0D (22 nbHo
BEROFRBITIVFIHEF LTl 512, MIEE O FFEHD
AREBR L OV ARETIE DOV T s L L
54, Fohicbo L LT, Crutzen (1974 a, b),
Wofsy and McElroy (1974), Shimazaki and Ogawa
(1974 a, ©) 235%). Licht»T HO, Bipi—@EE
Licz bieis s,

78 40km [l ETix (R32), (R34), (R38) ick
% O3 (Ox) OHEBOIINT WD E LIRERLEL D e
<, LERBUBE - FRIEI oV-Ti Hunt (1966) i
ERESTHAEETWS, ¥, THREBE (B 15km
L) 235 34 Tl NO;—NO3 44 7 At Oy
DR AT 5D, 2 kit Crutzen (1973 a, b)
= Diitsch (1973) Dfs#nidh 5.

feic HOyx Bo—i#fEEr <72, SST (B
BB OPEgr AD NOy & HyO L EH 528 Oy DR
B niwi o kekhsdd, ZoATIE NO, piE
BRI  LiinEb hicys, FoBEE O — D3,

6

50

T T T TTI T I'Illllll T 17T

LA\

Hy

- e
— "

=== Ackerman and Muller,
" 1973

HEIGHT, km
T

+~— Cumming and Lowe, —

20— " 191 -
.. 4 Ehhalt etal, 1972
o *v Ehhalt end Heidt,1973a,b
- & Ehhalt et al, 1974
€773 Farmer, 1974 H 3
10 = Scholz et al, 1970 D -
L1l el el I ERRIT
107 10° 10° © 10 10

VOLUME MIXING RATIO

$I0K CH, &+ H.O o (hRIBE 4o SHEME (F
B LBMfED g,

—

LR LRI T T TTTIT

O Ho

Ehhalt et al, 1974
— Evans, 1974

armer et al, 1974

~= Harries et al. 1974
® Martell and Ehhalt, 1974
----- Mastenbrook. 1968

HEIGHT, km

#4 Scholz et al, 1970 N

e, © Schtz et al, 1970 Nk

- (SIS
I

- i
IR NI VA B SR
A

e

N
!
i

Ll IREWRRTIN
10° 10°° 10°¢ 10? 10°
VOLUME MIXING RATIO

#11R H,0 & N,O o THI0KE L,

NOx X HARETOEBRN KBNS DB E B
109cm™ L/hZ DT, AEDO NO, oHEETH 208
BREKTHHOAL, HO 33 EdEENL LD
T SST DR H ABRETRIZEALEBEIh N &
L, d5—0oux, ebz HO 2Lz & LT %,
HO4 12 H,O o#ghniz 3t LCFhBER 8k Lis\»
L, HOx 22 5Lt L 5,

NO+HO,+M——HNO;+M
NO,+OH +M—NHO;+M

(R25)
(R29)

DRIET NOy #M 5T LE 50T, NOy o#ingi
%, O3 OWEE WET2@E2HoTwW205THS
(Shimazaki and Ogawa, 1974 b, c).

5 EFLFELBALOLE

F & LTHH#MEETHMmARE D CH, H, H0,
NO iwonT, BeRDEFLA (F113RW) OB
TRBERBUC R % SRS R & BIEE % e & O 2ME10
K, BURKTH5. FEMELBAANEO—BIESBhhE
T, RE LIcEERES Z h b DR S D EESfile
DWTRZYUTHBZ L2brs, BEfETE & LT
30km LITFTELRLLDMREWLA, # 40kn T

VXK 22, 5.
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e Ehhalt et al 1974 —
= Farmer, 1974 &
Farmer et al.1974
44+ Goldman et al,1973¢
~~~~~ -« Seiler and Warnack|
1972

. -

HEIGHT, km

IRt ! l)"IJLU_L L1l

w0” 107 10°

VOLUME MIXING RATIO

%12 CO wowTHIORcAL (B, Z§H
DEMF - HRE Bt o7 OH S & 5
CO DHRBEALDOEL % 7 §. Model
DHFEDOFERIC SOV TREAXLSR,

13, SAOHIEIRERD = F VB &K i © T, 40
km D} @R TOBAED 2 T X DR o R
HATRRIR LS.

Hy, @ oW TiEIORKC Rbh 5 X 5ic, FHE LB
D—FEHE VR, BAMETIE 25km TR
SHOBRKEL DB LS5 R 2 5. 20km 25 30km
3T Hy OEERNS 5 EAEFhIE, 25km f3F
ORAHIZHEML, FheOETFbhT 40~50km T
LEPMEEES L5 /cBEAS. DL s Hy DA
BRI (J24) PEBLTWE, TORIEEREEL
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COWTOHERISDEZABHFELTEL.
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fEDF A EE, Simonaitis and Heicklen (1972), Anderson
etal. (1974) k) LX<bhr-Tw5h, (R25)

ORIGHRBI GO L ZAERARBROT — 2378w, £
T (R25) ORIGHREE (R29) OZhO &% L{ET
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Hampson et al., 1973), kx#(O) 1% 30 km LT Tt e
BTEDND,

n(NO,)

n(NO)
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BB ET 28855 X b > Tk h (Neher, 1967,
1971), KEBEBED B X v BINAO AKX L,
FREMCIEREO AR E . FI8RICIT KBS
By AHE & B/ NI 31 560° X b EREETOFHE L,
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35 120 NO DAERKOMREMIX, NH; 238 TH
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\» (McConnell, 1973; McConnell and McElroy, 1973).
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AV VEBOBIE I L TEIRTWS, AV VvEE
D20~30% DEBNIEHEL - MEELE LTHECE
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iy, NHe-NH-NH R b2 X < ¥ - BT,
PLEDBZRTDOHAEE - e Fr e X » T, NOg

- OIEEERYER - R E, NOi, O; OBHRELYEA

72 simulation 2ANETHA 5,

X &

Ackerman, M., and C. Muller, 1972: Stratospheric
nitrogen dioxide from infrared absorption
spectra., Nature, 240, 300-301.

——, and ——, 1973: Stratospheric methane and
nitrogen dioxide from infrared spectra., Pure
Appl. Geophys., 106-108, 1325-1335.

——, D. Frimout, C. Muller, D. Nevejans, J.-C.
Fontanella, A. Girard, and N. Louisnard, 1973:
Stratospheric nitric oxide from infrared spectra.,
Nature, 245 205-206.

_ , —, ——, ——, ——, L. Gramont,
and N. Louisnard, 1974: Recent stratospheric
spectra of NO and NO,. Can. J. Chem., 52,
1532-1535.

Anderson, J.G., and F. Kaufman, 1973: Kinetics
of the reaction OH (v=0)+(‘)3——>H02+02.,
Chem. Phys. Letters., 19, 483-486.

——,J.J. Margitan, and F. Kaufman, 1974: Gas
phase recombination of OH with NO and NO,,.,
J. Chem. Phys., 60, 3310-3317.

Bérces, T., and S. Forgeteg, 1970: Kinetics of
photolysis of nitric acid vapour. Part 1. -Direct
photolysis at low conversion., Trans. Faraday
Soc., 66, 633-639.

Brasseur, G., and M. Nicolet, 1973: Chemospheric
processes of nitric oxide in the mesosphere and
stratosphere., Planet. Space Sci., 21, 939-961.

Crutzen, P.J., 1970: The influence of nitrogen
oxides on the atmospheric ozone content.,
Quart. J. Roy. Met. Soc., 96, 320-325.

——, 1971: Ozone production rates in an oxygen-
hydrogen-nitrogen oxide atmosphere., J. Geo-
phys. Res., 76, 7311-7327.

——, 1973a: A discussion of the chemistry of
some minor constituents in the stratosphere and
troposphere., Pure Appl. Geophys., 106-108,

VR&! 22. 5.



RBEM RS OREA T 225

1385-1399.

——, 1973 b: Gas-phase nitrogen and methane
chemistry in the atmosphere., Physics and
Chemistry of Upper Atmosphere, B.M.
McCormac ed., D. Reidel Pub. Co., 110-124.

——, 1974 a: Photochemical reactions initiated
by and influencing ozone in unpolluted tropo-
spheric air., Tellus, 26, 47-57.

——, 1974b: A review of upper atmospheric
photochemistry., Can. J. Chem., 52, 1569-1581.

Cumming, C., and R.P. Lowe, 1973: Balloon-
borne spectroscopic measurement of stratospheric
methane., J. Geophys. Res., 78, 5259-5264.

Diitsch, H.U., 1971: Photochemistry of atmospheric
ozone., Adv. Geophys., 15, 219-322.

——, 1973: Recent developments in photochemistry
of atmospheric ozone., Pure Appl. Geophys.,
106-108, 1361-1384.

Ehhalt, D.H., and L.E. Heidt, 1973a: Vertical
profiles of CH, in the troposphere and strato-
sphere., J. Geophys. Res., 78, 5265-5271.

——, and ——, 1973b: The concentration of
molecular Hy and CH, in the stratospere., Pure
Appl. Geophys., 106-108, 1353-1360.

——, ——, and E.A. Martell, 1972: The con-
centration of atmospheric methane between 44
and 62 kilometers altitude., J. Geophys. Res.,
77, 2193-2196.

——, ——, R.H. Lueb, and N. Roper, 1974:
Vertical profiles of CH,, H,; CO, N,O and
COg in the atmosphere., Proc. 3rd. Conf. CIAP,
153-159.

Evans, W.F.J., 1974: Rocket measurements of
water vapour in the stratosphere., Proc. Intern.
Conf. Structure, Composition and General Cir-
culation of the Upper and Lower Atmospheres
and Possible Anthropogenic Perturbations, vol.
1, 249-256.

Farmer, C.B., 1974: Infrared measurements of
stratospheric composition., Can. J. Chem., 52,
1544-1559.

-——, O.F. Raper, R.A. Toth, and R.A. Schindler,
1974: Recent results of aircraft infrared observa-
tions of the stratosphere., Proc. 3rd Conf. CIAP,
234-245.

Fontanella, J.-C., A. Girard, L. Gramont, and N.
Louisnard, 1974: Vertical distribution of NO,
NO,, and HNOj; as derived from stratospheric
absorption infrared spectra., Proc. 3rd Conf.
CIAP, 217-232.

Goldman, A., D.G. Murcray, F.H. Murcray, W. J.
Williams, and J.N. Brooks, 1973 a: Distribution
of water vapor in the stratosphere as determined
from balloon measurements of atmospheric

19754 5 5

emission spectra in the 24-29-um region., Appl.
Opt., 12, 1045-1053.
and —

i

) 1973 b: Balloon-

borne infrared measurements of the vertical

distribution of N;O in the atmosphere., J. Opt.

Soc. Am., 3, 843-846.

, X , —, —, and C.M. Bradford,
1973 c: Vertical distribution of CO in the
atmosphere., J. Geophys. Res., 78, 5273-5283.

Gudiksen, P.H., A.W. Fairhall, and R.]J. Reed,
1968: Roles of mean meridional circulation and
eddy diffusion in the transport of trace substa-
nces in the lower stratosphere., J. Geophys.
Res., 73, 4461-4473.

Hampson, J., 1964: Photochemical behavior of
the ozone layer., Can. Armament Res. Develop.
Estab. Tech. Note 1627/64 Carde, Quebec,
Canada.

Hampson, R.F., W. Braun, R.L. Brown, D.
Garvin, J.T. Herron, R.E. Huie, M.]. Kurylo,
A.H. Laufer, J.D. McKinley, H. Okabe, M.D.
Scheer, W. Tsang, and D.H. Stedman, 1973:
Survey of photochemical and rate data for
twenty-eight reactions of interest in atmospheric
chemistry., J. Phys. Chem. Ref. Data, 2, 267-
311.

Harries, J.E., D.G. Moss, and N.R. Swann, 1974:
H,0, O3, H;O and HNO; in the arctic strato-
sphere., Nature, 250, 475-476.

Hunt, B.G., 1966: Photochemistry of ozone in a
moist atmosphere., J. Geophys. Res., 71, 1385-
1398.

Johnston, H.S., 1971: Reduction of stratospheric
ozone by nitrogen oxide catalysis fromsupersonic
transport exhaust., Science, 173, 517-522.

——, S.-G. Chang, and G. Whitten, 1974:
Photolysis of nitric acid vapor., J. Phys. Chem.,
78, 1-7.

Junge, C.E., 1963: Air chemistry and Radioac-
tivity., Academic Press, New York.

Konashenok, V.N., 1968: On the photochemical
theory of ozone., Izv. Atm. Ocean. Phys., 4,
457-458 (797-799 in the original Russian
version).

Lazrus, A.L., and B.W. Gandrud, 1974: Distribu-
tion of stratospheric nitric acid vapor., J. Atm.
Sci., 31, 1102-1108.

Lettau, H., 1951: Diffusion in the upper atmo-
sphere. Compendium of Meteorology., Am. Met.
Soc., 320-333.

Loewenstein, M., J.P. Paddock, I.G. Poppoff,
and H.F. Savage, 1974: NO and O; measu-
rements in the lower stratosphere from a U-2
aircraft., Nature, 249, 817-818.

E )

1



226 REEMERS O RES

Martell, E.A., and D.H. Ehhalt, 1974: Hydrogen
and carbon compounds in the upper stratosphere
and lower mesosphere. Proc. Intern. Conf.
Structure, Composition and General Circulation
of the Upper and Lower Atmospheres and
Possible Anthropogenic Perturbations, vol. I.,
223-229.

Mastenbrook, H.J., 1968: Water vapor distribu-
tion in the stratosphere and high troposphere.,
J. Atm. Sci., 25, 299-311.

McConnell, J.C., 1973: Atmospheric ammonia.,
J. Geophys. Res., 78, 7812-7821.

——, and M.B. McElroy, 1973: Odd nitrogen in
the atmosphere., J. Atm. Sci., 30, 1465-1480.
McElroy, M.B., S.C. Wofsy, J.E. Penner, and
J.C. McConnell, 1974: Atmospheric ozone:
possible impact of stratospheric aviation., J.

Atm., Sci. 31, 287-303.

Murcray, D.G., A. Goldman, A. Csoeke-Poeckh,
F.H. Murcray, W.J. Williams, and R.N.
Stocker, 1973: Nitric acid distribution in the
stratosphere., J. Geophys. Res., 78, 7033-7038.

— ——, W.]J. Williams, H.F. Murcray, J.N.
Brooks, R.N. Stocker, and D.E. Snider, 1974 a:
Stratospheric mixing ratio profiles of several
trace gases as determined from balloon-borne
infrared spectrometers. Proc. Intern. Conf.
Structure, Composition and General Circulation
of the Upper and Lower Atmospheres and
Possible Anthropogenic Perturbations, vol. I,
292-303.

— —, —, —, —, J. Van Allen, R.N.
Stocker, J.J. Kosters, D.B. Barker, and D.E.
Snider, 1974 b: Recent results of stratospheric
trace-gas measurements from balloon-borne
spectrometers., Proc. 3rd. Conf. CIAP, 184-192.

Neher, H.V., 1967: Cosmic-ray particles that
changed from 1954 to 1958 to 1965., J. Geop-
hys. Res., 72, 1527-15309.

——, 1971: Cosmic rays at high latitudes and
altitudes covering four solar maxima., J. Geop-
hys. Res., 76, 1637-1651.

Patel, C.K.N., E.G. Burkhardt, and C.A. Lambert,
1974: Spectroscopic measurements of stratospheric
nitric oxide and water vapor., Science, 184,
1173-1176.

Reed, R.J., and K.E. German, 1965: A contribu-
tion to the problem of stratospheric diffusion
by large-scale mixing., Mon. Wea. Rev., 93,
313-321.

Ridley, B.A., H.I. Schiff, A'W. Shaw, L. Bates,
C. Howlett, H. LeVaux, L.R. Megill, and T.E.
Ashenfelter, 1973: Measurements in situ of

12

nitric oxide in the stratosphere between 17.4
and 22. 9 km., Nature, 245, 310-311.

——, —, —, L.R. Megill, L. Bates, C.
Howlett, H. LeVaux, and T.E. Ashenfelter,
1974 a: Measurement of nitric oxide in the
stratosphere between 17. 4 and 22. 9 km., Planet.
Space Sci., 22, 19-24.

-\ —, —, and ——, 1974b: Inssitu
measurements of NO in the stratosphere using
chemiluminescence., Proc. 3rd. Conf. CIAP,
193-196.

Schiff, H.I. and B.A. Ridley, 1974: Additional
measurements of NO., Proc. 3rd Conf. CIAP,
216.

Scholz, T.G., D.H. Ehhalt, L.E. Heidt, and E.A.
Martell, 1970: Water vapor, molecular hydro-
gen, methane, and tritium concentrations near
the stratopause., J. Geophys. Res., 75, 3049-
3054.

Schiitz, K., C. Junge, R. Beck, and B. Albrecht,
Studies of atmospheric N;O., J. Geophys. Res.,
75, 2230-2246.

Seiler, W., and P. Warneck, 1972: Decrease of
the carbon monoxide mixing ratio at the tro-
popause., J. Geophys. Res., 77, 3204-3214.

Shimazaki, T., and T. Ogawa, 1974a: On the
theoretical model of vertical distributions of
minor neutral constituents concentrations in the
stratosphere., NOAA Tech. Memo. ERL OD-
20.

——, and ——, 1974 b: Theoretical modeling of
minor constituents’ distribution in the strato-
sphere and the impact of the SST exhaust
gases., Proc. Intern. Conf. Structure, Composi-
tion and General Circulation of the Upper and
Lower Atmospheres and Possible Anthropogenic
Perturbations, vol. II, 1062-1092.

——, and 1974 c: A theoretical model of
minor constituent distributions in the strato-
sphere including diurnal variations., J. Geophys.
Res., 79, 3411-3423.

Simonaitis, R., and J. Heicklen, 1972: The reac-
tion of OH with NO, and the deactivation of
O(D) by CO., Intern. J. Chem. Kinetics, 4.
529-540.

——, and ——, 1973: Reaction of HO, with
O,., J. Phys. Chem, 77, 1932-1935.

Wofsy, S.C., J.C. McConnell, and M.B. McElroy,
1972: Atmospheric CH,, CO, and CO,., J.
Geophys. Res., 77, 4477-4493.

——, and M.B. McElroy, 1974: HO,, NOy, and
ClOy: their role in atmospheric photochemistry.,
Can. J. Chem., 52, 1582-1591.

VR&! 22. 5.




