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general comments The manuscript is interesting since it presents balloon measure-
ments of methane and compares them with HALOE measurements. In addition, it
presents a discussion of the effects of the QBO on transport and distributions of
methane and ozone in the stratosphere.

specific comments While 31 references are included in the manuscript, dating only up
to 2001, there are a number of additional papers that bear on the topics discussed.
Provided here are additional references to consult and include if appropriate, including
11 from 2002 and 6 from 2001. There are places in the manuscript where statements
are made without references. Some of the references provided here either substantiate
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or lead to a modification of those statements. While not all papers will be available to
the authors, those that are accessible should be checked. In some cases, the authors
of the present manuscript may have to contact the authors of the papers for copies.
It would be interesting to review the manuscript again after information gleaned from
these papers is included and a revised manuscript posted.

technical corrections None at present

Additional references to consult: Simulations of the quasi-biennial oscillation and its ef-
fect on stratospheric H2O, CH4, and age of air with an interactive two-dimensional
model McCormack JP, Siskind DE JOURNAL OF GEOPHYSICAL RESEARCH-
ATMOSPHERES 107 (D22): art. no. 4625 NOV 2002

Two-dimensional model simulations of the QBO in ozone and tracers in the tropical
stratosphere Fleming EL, Jackman CH, Rosenfield JE, Considine DB JOURNAL OF
GEOPHYSICAL RESEARCH-ATMOSPHERES 107 (D23): art. no. 4665 DEC 3 2002

Seasonal and longer-term variations in middle atmosphere temperature from HALOE
on UARS Remsberg EE, Bhatt PP, Deaver LE JOURNAL OF GEOPHYSICAL
RESEARCH-ATMOSPHERES 107 (D19): art. no. 4411 SEP-OCT 2002

On the secondary meridional circulation associated with the quasi-biennial oscillation
Choi W, Lee H, Grant WB, Park JH, Holton JR, Lee KM, Naujokat B TELLUS SERIES
B-CHEMICAL AND PHYSICAL METEOROLOGY 54 (4): 395-406 SEP 2002

The features of ozone quasi-biennial oscillation in tropical stratosphere and its numeri-
cal simulation Chen YJ, Zheng B, Zhang H ADVANCES IN ATMOSPHERIC SCIENCES
19 (5): 777-793 2002

Two-dimensional model simulations of the QBO in ozone and tracers in the tropical
stratosphere Fleming EL, Jackman CH, Rosenfield JE, Considine DB JOURNAL OF
GEOPHYSICAL RESEARCH-ATMOSPHERES 107 (D23): art. no. 4665 DEC 3 2002

Interannual changes of the stratospheric circulation: Relationship to ozone and tropo-
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spheric structure Salby ML, Callaghan PF JOURNAL OF CLIMATE 15 (24): 3673-3685
DEC 2002

An examination of anomalously low column ozone in the Southern Hemisphere midlat-
itudes during 1997 Cordero EC, Nathan TR GEOPHYSICAL RESEARCH LETTERS
29 (7): art. no. 1123 APR 1 2002

The features of ozone quasi-biennial oscillation in tropical stratosphere and its numeri-
cal simulation Chen YJ, Zheng B, Zhang H ADVANCES IN ATMOSPHERIC SCIENCES
19 (5): 777-793 2002

Manney GL, Lahoz WA, Sabutis JL, et al. Simulations of fall and early winter in the
stratosphere Q J ROY METEOR SOC 128 (585): 2205-2237 Part A OCT 2002

Planetary wave diagnostics on the QBO effects on the deceleration of the polar-night
jet in the southern hemisphere Naito Y JOURNAL OF THE METEOROLOGICAL SO-
CIETY OF JAPAN 80 (4B): 985-995 SEP 2002

Winter stratospheric circulation and the equatorial QBO Naito Y, Hirota I HIGH LATI-
TUDE STUDIES AND UPPER ATMOSPHERIC PROCESSES INCLUDING CLIMATE
CHANGE ADVANCES IN SPACE RESEARCH 27 (8): 1471-1474 2001

Quasi-biennial oscillation signatures in ozone and temperature observed by lidar at
Mauna Loa, Hawaii (19.5 degrees N, 155.6 degrees W) Leblanc T, McDermid IS JOUR-
NAL OF GEOPHYSICAL RESEARCH-ATMOSPHERES 106 (D14): 14869-14874 JUL
27 2001

Seasonal variation of water vapor in the lower stratosphere observed in Halogen Oc-
cultation Experiment data Randel WJ, Wu F, Gettelman A, Russell JM, Zawodny JM,
Oltmans SJ JOURNAL OF GEOPHYSICAL RESEARCH-ATMOSPHERES 106 (D13):
14313-14325 JUL 16 2001

Influence of the quasi-biennial oscillation on isentropic transport and mixing in the trop-
ics and subtropics Shuckburgh E, Norton W, Iwi A, Haynes P JOURNAL OF GEO-
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PHYSICAL RESEARCH-ATMOSPHERES 106 (D13): 14327-14337 JUL 16 2001

Ozone changes in the lower stratosphere from the Halogen Occultation Experiment for
1991 through 1999 Remsberg EE, Bhatt PP, Deaver LE JOURNAL OF GEOPHYSICAL
RESEARCH-ATMOSPHERES 106 (D2): 1639-1653 JAN 27 2001

Model studies of the interannual variability of the northern-hemisphere stratospheric
winter circulation: The role of the quasi-biennial oscillation Gray LJ, Drysdale EF,
Dunkerton TJ, Lawrence BN QUARTERLY JOURNAL OF THE ROYAL METEORO-
LOGICAL SOCIETY 127 (574): 1413-1432 Part B APR 2001

A model study of the influence of the quasi-biennial oscillation on trace gas distribu-
tions in the middle and upper stratosphere Gray LJ JOURNAL OF GEOPHYSICAL
RESEARCH-ATMOSPHERES 105 (D4): 4539-4551 FEB 27 2000

Age of air in a "leaky pipe" model of stratospheric transport Neu JL, Plumb RA JOUR-
NAL OF GEOPHYSICAL RESEARCH-ATMOSPHERES 104 (D16): 19243-19255
AUG 27 1999

Simulation of the quasi-biennial oscillation in a general circulation model Takahashi M
GEOPHYSICAL RESEARCH LETTERS 26 (9): 1307-1310 MAY 1 1999

Stratospheric age spectra derived from observations of water vapor and methane
Johnson DG, Jucks KW, Traub WA, Chance KV, Toon GC, Russell JM, McCormick
MP JOURNAL OF GEOPHYSICAL RESEARCH-ATMOSPHERES 104 (D17): 21595-
21602 SEP 20 1999

Nitrogen species in the post-Pinatubo stratosphere: Model analysis utilizing UARS
measurements Danilin MY, Rodriguez JM, Hu WJ, Ko MKW, Weisenstein DK, Kumer
JB, Mergenthaler JL, Russell JM, Koike M, Yue GK, Jones NB, Johnston PV JOURNAL
OF GEOPHYSICAL RESEARCH-ATMOSPHERES 104 (D7): 8247-8262 APR 20 1999

Interannual variability of trace gases in the subtropical winter stratosphere Gray LJ,
Russell JM JOURNAL OF THE ATMOSPHERIC SCIENCES 56 (7): 977-993 APR 1
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1999

Global QBO circulation derived from UKMO stratospheric analyses Randel WJ, Wu F,
Swinbank R, Nash J, O’Neill A JOURNAL OF THE ATMOSPHERIC SCIENCES 56 (4):
457-474 FEB 15 1999

Seasonal cycles and QBO variations in stratospheric CH4 and H2O observed in UARS
HALOE data Randel WJ, Wu F, Russell JM, Roche A, Waters JW JOURNAL OF THE
ATMOSPHERIC SCIENCES 55 (2): 163-185 JAN 15 1998

Role of the quasi-biennial oscillation in the transport of aerosols from the tropical
stratospheric reservoir to midlatitudes Choi W, Grant WB, Park JH, Lee KM, Lee H,
Russell JM JOURNAL OF GEOPHYSICAL RESEARCH-ATMOSPHERES 103 (D6):
6033-6042 MAR 27 1998

Methane emissions deduced from a two-dimensional atmospheric transport model and
surface measurements Saeki T, Nakazawa T, Tanaka M, Higuchi K JOURNAL OF THE
METEOROLOGICAL SOCIETY OF JAPAN 76 (2): 307-324 APR 1998

The latitudinal structure of the quasi-biennial oscillation Haynes PH QUARTERLY
JOURNAL OF THE ROYAL METEOROLOGICAL SOCIETY 124 (552): 2645-2670 Part
B OCT 1998

Changing concentration, lifetime and climate forcing of atmospheric methane Lelieveld
J, Crutzen PJ, Dentener FJ TELLUS SERIES B-CHEMICAL AND PHYSICAL METE-
OROLOGY 50 (2): 128-150 APR 1998

The influence of the equatorial QBO on the Northern Hemisphere winter circulation of
a GCM Niwano M, Takahashi M JOURNAL OF THE METEOROLOGICAL SOCIETY
OF JAPAN 76 (3): 453-461 JUN 1998

Effects of the quasi-biennial oscillation on the zonally averaged transport of tracers
Jones DBA, Schneider HR, McElroy MB JOURNAL OF GEOPHYSICAL RESEARCH-
ATMOSPHERES 103 (D10): 11235-11249 MAY 27 1998
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Latitude dependence of the quasi-biennial oscillation and quasi-triennial oscilla-
tion Kane RP, Sahai Y, Casiccia C JOURNAL OF GEOPHYSICAL RESEARCH-
ATMOSPHERES 103 (D7): 8477-8490 APR 20 1998

Biennial, quasi-biennial, and decadal oscillations of potential vorticity in the northern
stratosphere Baldwin MP, Dunkerton TJ JOURNAL OF GEOPHYSICAL RESEARCH-
ATMOSPHERES 103 (D4): 3919-3928 FEB 27 1998

Seasonal cycles and QBO variations in stratospheric CH4 and H2O observed in UARS
HALOE data Randel WJ, Wu F, Russell JM, Roche A, Waters JW JOURNAL OF THE
ATMOSPHERIC SCIENCES 55 (2): 163-185 JAN 15 1998

Validation of hydrogen chloride measurements made by the halogen occultation ex-
periment from the UARS platform Russell JM, Deaver LE, Luo MZ, Park JH, Gord-
ley LL, Tuck AF, Toon GC, Gunson MR, Traub WA, Johnson DG, Jucks KW, Murcray
DG, Zander R, Nolt IG, Webster CR JOURNAL OF GEOPHYSICAL RESEARCH-
ATMOSPHERES 101 (D6): 10151-10162 APR 30 1996

Validation of hydrogen fluoride measurements made by the halogen occultation exper-
iment from the UARS platform Russell JM, Deaver LE, Luo MZ, Cicerone RJ, Park JH,
Gordley LL, Toon GC, Gunson MR, Traub WA, Johnson DG, Jucks KW, Zander R, Nolt
IG JOURNAL OF GEOPHYSICAL RESEARCH-ATMOSPHERES 101 (D6): 10163-
10174 APR 30 1996

Validation of nitric oxide and nitrogen dioxide measurements made by the halogen oc-
cultation experiment for UARS platform Gordley LL, Russell JM, Mickley LJ, Frederick
JE, Park JH, Stone KA, Beaver GM, McInerney JM, Deaver LE, Toon GC, Murcray FJ,
Blatherwick RD, Gunson MR, Abbatt JPD, Mauldin RL, Mount GH, Sen B, Blavier JF
JOURNAL OF GEOPHYSICAL RESEARCH-ATMOSPHERES 101 (D6): 10241-10266
APR 30 1996

Use of volcanic aerosols to study the tropical stratospheric reservoir Grant WB, Brow-
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ell EV, Long CS, Stowe LL, Grainger RG, Lambert A JOURNAL OF GEOPHYSICAL
RESEARCH-ATMOSPHERES 101 (D2): 3973-3988 FEB 20 1996

A ”tropical pipe” model of stratospheric transport Plumb RA JOURNAL OF GEOPHYS-
ICAL RESEARCH-ATMOSPHERES 101 (D2): 3957-3972 FEB 20 1996

HYDROCHLORIC-ACID AND THE CHLORINE BUDGET OF THE LOWER STRATO-
SPHERE WEBSTER CR, MAY RD, JAEGLE L, HU H, SANDER SP, GUNSON
MR, TOON GC, RUSSELL JM, STIMPFLE RM, KOPLOW JP, SALAWITCH RJ,
MICHELSEN HA GEOPHYSICAL RESEARCH LETTERS 21 (23): 2575-2578 NOV
15 1994

MODELING TRACE GAS BUDGETS IN THE TROPOSPHERE .2. CH4 AND CO LAW
KS, PYLE JA JOURNAL OF GEOPHYSICAL RESEARCH-ATMOSPHERES 98 (D10):
18401-18412 OCT 20 1993

Interactive comment on Atmos. Chem. Phys. Discuss., 3, 1925, 2003.
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