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CONDENSED MINUTES ~ MAP ASVEMBLY

14-15 August 1981
Edinburgh, UK

OFENING RFMARKS

Professor K. D, Cole, President of SCOSTEP and President of IAGA,
welcomed approximately 75 attendees to the First MAP Assembly held in
the Appieton Tower at the University of Edipburgh., He briefly
discussed: the move of the SCOSTEP/MAP BSecretariat to the University of
Tllinois; the importance of augmenting the financial resources of
SCOSTEP; the need for Visiting Scientists to assist the MAP Central
Information Exchange Office (MAPCIE) in Boulder; the role of MAP as a
SCOSTEP progrem; forthcoming STP Forum to be held in Ottawas following
the STP Symposium in May 1982; and the importance of the World Data
GCenters., He urged the MAP National Bepresentatives to persuade their
respective countries to increase their avnual subscriptioms to SCOSTEP
because MAP will be a major component of SCOSTEP in the early 1980°s,

Professor %. A, Bowhill, Chairman of the MAP Steering Committee,
described the background, aims, and scope of the Middle Atmosphere
Program, He emphasized the need for a coordinated gttack on the out-
standing multidisciplinary scientific problems of the global middle
atmosphere, and the consequent need for cooperation of middle atmosphere
scientists on an international scale. He urged the MAP scientific
community to make special efforts in the area of data exchange, This
should promote a unification of the MAP scientists, resulting in a
better understanding of the complex interactions among chemical, radia-
tive, and dynamiczi processes.

PMP-1 REPORT

Dr. K, Labitzke, Chairman of FPMP-1 on Coordinated Study of the
Behavior of the Middle Atmosphere’ in Winter, presented a report on the
last three winters 1978-79, 1979-80, and 1980-8l in the Northern Hemi=-
sphere. Several groups are preparing hemispharic charts depicting
middle atmosphere temperatures, geopotential heights, and winds. Major
warmings were observed and are under investigatien, Data are obtained
from radiosonde observatioms, rocketsondes, satellite meastrements of
radiance, and ionospheric drifts experimentes,

PMP-2 REPORT

Dr. I. Hirota, Chairman of PMP~2 on Equatorial Wave Dynsmics, out-
lined a report on the plans for equatorial messurements of middle
atmosphere motions. He emphasized the need to study dynamic phenomena
peculiar to the equatorial regiom, using various techniques. Future
studies include satellite observations of planetary-scale waves,
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coherent~zcatter radar observations of winds and waves, and computer
studies of mechanistic dynsmics models in 2 and 3 dimensioms and long
time secale.

FMP-3 REPOAT

Dr. J, C. Gille, Chairman of PMP~3 on Study of Photochemical
Processes in the Upper Stratosphere znd Mesosphere by Complementary
Spacecraft, in situ, and Ground Measurements, emphasized the need for
combined use of several technigues and the development of a uniform
standard for intercomparisaon of data, More complete date sets are re-
quired, and comparative data etudies are now possible using data from
satellite experiments such as SAGE, SAM, SAM IT, and LIMS, Future
satellites and axperimentas include Solar Mesosphere Explorer (SME),
Dynamics Explorer, SAGE (gerosols, 04, NO,), HALOE, Spacelabs I amd III,
and UARS,

PMP-5 REFORT

Dr, P. €, Simon, Chairman of FMP-5 on Solar Spectral Irradisnce
Measurements, presepted an outline of a report to be publighed in Volume
3 of the HANDBOOK FCR MAP. He noted that solar ultraviolet irradiance
and its temporal variations are not sufficiently well known for middle
atmospheric science and that new observations are reeded,

M8G-2 REEORT

br, R. J, Murgatroyd, a member of MSG-~1 on Transport of Trace
Constituents in the Stratosphere, veported that MSG-2 had prepared a
comprehensive report which will be published in Volume 3 of the HANDROOK
EQR MAP, This report veviews our understanding of stratospheric trace
conatituents transport, and poses a set of outstandiug questions as
passible puides to future research.

MSG-3 REPORT

Dr. L. Thomas, a member of MSG-3 om Tides, Gravity Waves and
Turbulence, stated that MSG-3 had prepared a report which will appear in
Volume 3 of the BANDROOK FOR MAP, This report reviews our present
understanding of tidee, gravity waves, and turbulemce, Tbe repr t in-
cludes a discussion on gaps in our knowledge of these phenomena, and
briefly outlines programs to advance our understanding during MAP,

PUBLYICATIONS COMMITTEE

Dr. C. F. Sechrist, Jr,, Chairman of the MAF Publications
Committee, reported that future issues of the MAP Kewsletter will be
published as Special Issues of the joint FAA-NASA Upper Atmospheric
Programs Bulletin., Contributions to the Newsletter should be sent to



Dr. Sundararaman's office at the FAA in Washimgtom, D, €, He alse
reported that Volume 1 of the HANDBOOR FOR MAP had been published and
distributed. Volume 2 is scheduled for distribution in August 1981, and

Volume 3 should be mailed in November 198l.
volumes were presented and discussed,

The contents of future

It was emphasized that publica-

tion of artizles in the HANDBOOK FOR MAP does not preclude publication
in scientific journels, and that middle atmosphere workers may reference
items in the HANDBOOK provided permission is granted by the author,

NATIONA]L PROGRAMS

Natiocnal Progrems for MAP were outlined by MAP National Representa-
tives, Reports ranged from brief one-page outlines to comprehensive and
detailed plans. Representatives of the following countries presemted

reports:

Country

Argentina
Australia
Belgium
Bulgaria
Canada
Czechoslovakia
Finland
France

FRG

GDR

India

Japan

Mow Zealand
South Africa
Spain
Sweden
Taiwan

UK

usa

USSR

REMARKS BY U.S. MAP COORDINATOR

Representative

R. Manzano

G. Elford

C. Simon

8. Kazimirovsky
B. Gregory
Bucha
Sucksdorff

L. Chanin

von Zahn
Tavbenheim

V. Somayajulu
Kato

G. Elford

J. Kyhn

0. Cardus

witt

K. Chao

Thomas

C. Reid

8. Kazimirovsky

Dr. N, Sundararaman, the U.S. Coordinator for MAP, spoke to the MAP
Assembly. His remarks may be summarized as follows:

{a) Thke U,S, MAP Coordimator was appointed by the Subcommittee on
Atmospheric Research, under the U.S. Committee on the Atmosphere
and Oceans, Dr. Sundararaman chairs a working group comprising
representatives from several government agencies, This is the
Inter-Agency Committee for MAP (ICMAP),



(b) Although the U,S. has no formal MAP program at this time, there
are mumerous MAP-related progrems.

{c) Future issues of the MAP Newsletter will be published jointly as
special issues of the Upper Atmospheric Programs Bulletin, by NASA
and the FAA,

(d} There is an urgzent need for a Visiting Scientist to assist with
the operation of the MAPCIE Office in Boulder.

{e) Pre-MAP funding of MAP-related research in the U.S. was about $40M
in 1981, and 2 similar figure is expected in 1982, There is a
strong emphasis on stratospheric composition investigations
motivated by the ozone depletion problem.

(f) There is a reasonable asgreement between funding priorities and the
results of the survey conducted by the U,S. MAP panel.

(g) Stratospheric composition studies will continue to be important
in the future. In addition, future studies are anticipated in the
areas of: Short-period dynamics, troposphere-atratosphere exchange
processes, and thermosphere-mesosphere exchange processes.

APPROVED MAP PROJECTS

Dr. U, von Zahn presented an updated report on the status of the
Winter in Northern Europe (WINE) project which is row scheduled for the
winter of 1983-84. The WINE Working Group comprises representatives
from FRG, France, Norway, Sweden, UK and USA. Observations will concen-—
trate on Northern Europe winter variability from about 50°N to 70°N, and
observing methods will include ground-based facilities, balloon-borne
and rocket-borne experiments, and remote sensing techniques from
satellites,

Dr. T. Hirasawa, coordinator of the Antarctic Middle Atmosphere
(AMA) project, presented an outline of the scientific aims of AMA.
These include investigations of dynamics, structure, atmospheric com-
position, particle precipitation, middle atmosphere-lower ionosphere
interactions, atmospheric pollution, and northern—-southern polar atmos-—
phere comparisons,

PROPOSED MAP PROJECTS

Dr. L. Bjorn described the scientific objectives of & proposed MAP
project named Cold Arctic Mesopause Project (CAMP), This would comprise
measurements on the high-latitude mesopause region in summer and
includes studies of noctilucent c¢louds, neutral and ion composition,
dynamics, structure, and temper..ture, The MAP Steering Committee
approved CAMP as a new MAP Project,



Prof. B. L. Kashcheev described the GLOEMET Project for setting up

a glebal system of meteor observation, that had beea prepared by the
Soviet Geophysical Committee, The project is aimed at intensifying
research in the £ield of meteor geophysics and astromomy., SCOSTEP will
aatablish an ad hoc committee on GLOBMET, with close coordimation with

MAP,

because of the multidisciplinary and international aspects of this

global project.

REMARKS BY UYRSI REPRESENTATIVE TO MAP

Dr. J. W, King, the URSI Representative to MAP, addressed the MAP

Assembly, Wis remarks have been summsrized =3 follows:

(a)

(b)

(c)

{d)

(e}

(D)

{g)

(h)

Thers are nine sponsoring organizations of MAF, namely; SCOSTEP,
Cs24R, WMD, TAGA, IAMAP, TUPAP, SCAR, IAU, and URSI,

Commissions F and G of URSI have strong interests in MAP, These
are concerned with wave propsgation in and the remote sensing of
nonionized media and the ionosphere, respectively. Within
Comnission G, there are tem different radiowave projects a1l of
which have been mentioned in MAP national reports, These are
relevant to composition and dynamics studies of the atmosphexe and
ionocsphere,

The URSI Inter-Commission Working Group on Remote Sensing

organized 2 symposium on remote sensing ¢f earth's enviromment,
This was held during the General Assembiy in Washingtonm, and in-
cluded three sessions on oceans and land, and three sessions on the
atmosphere,

MAP has a wide appeal at this time, and it is important to avoid
overlapping subjecte at meetings in different locations,

URSI scientists have a atroné interest in MAP workshops, symposis,
etc. A good example is the proposed workshop on MST radars. Also,
the MAP Dynamics Calendar is of great interest,

The Unjoms expect MAP to play a dominant role in the coordimation
of middle atmosphere science.

MAP must continve to be highly visible im the international
community.

Portions of some national programs were created in response to the
high visibility of MAP.
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BREGIOMAi, DEFINITION GROUPS

Reports of the Regionasl Definition Groups were presented by M, L,
Chanin (Eurcpe), Y. V. Somayajulu (Asia), J. B. Gregory (N. America) and
J. Gledhill (Southern Heuisphere and Antarctic). These ad hoc groups
were created in order to identify middle atmosphere phenomena peculiar
to the ragion and to note the existence of roeket and balloon launch
sites, ground-based experiment staticns, within the region.

The Europeasn Group reported. that two programse proposed by European
countries are WINE and CAMF., An important facility in Europe for MAP-
telated studies is the EISCAT redar and associated experiments,

The Asian Group identified the following areas for coordination and
cooperation during MAP: Cooperative meteor-radar observations, coopera-
tive lidar studies, cooperative rocket and balloon experiments, EX0S~C
satellite, and MST radar.

Cooperation between Canadian and U.§. scientists is inherent to the
North American scene, Dynamics and chemistry programs in Canada with
relevance for MAP have separately established close ties with U.S.
counterparts,

Southern Hemisphere and Antarctic projects which could usefully be
coordinated are: §, Atlantic anomaly studies of sirglow, ionosphere,
electric fields, X-rays, and Mg ions; long-life balloon campaigns; north
and south polar observations; atmospheric tidal observations and gravity -
waves; and, satellite programs such as SME, HALOE, among others.

PROPOSED MAP WORKSHOPS

Dr. G, C, Reid proposed a Workshop on Thermosphere-Mesosphere
Coupling and Physics of the Mesopause, Consideration of this was
deferred to the MAP Open Meeting on 19 August 1981 in Hamburg. It was
noted that the CAMP project is closely related to the theme of this pro-
posed workshop.

A PMP-]1 Workshop on the Mjddle Atmosphere in Winter was proposed
by Dr. R. Labitzke, tc be held in or near Boulder in May 1982 prior to
the STP Symposium and COSPAR meeting in Ottawa.

Workshops on Equatorial Middle itmospherc Measurements, and Middle
Atmosphere Radars were proposed by I, Hirota and 5. Kato, respectively.
It was recommended that these be held consecutively at or near the same
location, possibly Boulder, in May 1982,

A Workshop on Solar Spectral Irradiance Measurements was proposed
by Dr. P. C. Simon, to be held in the Washington, D, C. area in May
1982, prior to the STP Symposium and COSPAR Meeting in (ttawa,



MAPSC ACTIONS - 14 AUGUST 1981

At its meeting on the night of 14 August 1981, the MAP Steering
Committee coneidered the following items: approval of CAMP as a MAP
project, the future of the MSGs and PMPs, and the dissoclution of the
regional definition groups. Also, the extension of MAP beyond 1985, and
proposed MAP Workshops were discussed,

CONSULTATIVE GROUPS

It was agreed that European and Asisn Cousultative Groups would be
created for a one~year period. These groups will not be decisjion-making
bodies, and will serve mainly to coordinate MAP activities in the
European and Asian tegions,

MAP TWO

Following a 1li~ely discussion on the need for an extension of MAP
beyond 1985, it was -Jecided to postpone 8 decision until the meeting of
the MAP Steering Committee, to be held in Ottawa during the week of the
STP Symposium in May 1982, The final decision rests with the nations
adhering to MAP,

RESOLUTIONS

Threz resolutions were presented to the HMAP Assembly and adopted in
the closing plenary session, These related to: Assistance required at
the MAP Central Information Exchange Office in Boulder; deeignation of
MAP National Representatives by SCOSTEP member countries; and,
expression of appreciation to Dr. E. R. Dyer for his role in the
formulaton and promotion of the original idea of MAP,
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PMP~1: A COORDINATEL STUDY OF THE HEHAVIOR OF THE
MIDDLE ATMOSPHERE IN WINTER

K, Labitzke

Freien Universitat Berlin
Podbielskialle 62, 1000 Berlin 33
FEDERAL REPUBLIC OF GERMANY

The last three northern winters 1978/79-1980/8! are the winters
which are considered "PMP~1 winters". During all three winters very
interesting events took place, and extremely cold midwinter periods have
been observed as well as minor and major warmings. Short reports on
these warmings have been given after each winter in the MAP-Newsletter,

For the investigation of the middle atmosphere the following
observations were available r2gularly: The radiosonde data which are
distributed through arrangements made by WMO; the rocketsonde data which
are irregularly distributed, mainly also through WMO-channeis; the
infrared radiances of the SSU (Stratospheric Sounding Unit onboard
the operational NOAA satellites),

Other data of more experimental nature which are or will become
xrailable are, e.g., data from the Nimbus~7 satellite, especially from
the experiments SAMS (Stratospheric and Mesospheric Sounder) and LIMS
(Limb Tnfrared Monitor of the Stratosphere), but only fu: che winter
1978/79. Also, wind observations of the mescaphere are available, more
or less regularly, from differeni observational methods, and we
attemped to coliect these data and to integrate them into the large-
scale meteorological field amalyses.

Different groups are using the data to analyze fields of meteorolo-
gical parameters on & hemispheric scale, Buch as, e.g., temperatures,
geopotential heights, and winds., From these fields they derive para-
meters necessary for the understanding of the large-scale dynamics of
the middle atmosphere. These investigations are far from finished and
they will continue during the next yzars, Also, most groups desgling
with the analyses of the middle atmosphere are also developing different
types ot circulation models and are comparing the model results with the
cbhservatious,

Brief descriptions of the three PMP-l winters:

1978/79: (see Figure 1) - The midwinter period December 1978 and
the first half of January 1979 was rather quiet and the temperatures
over the polar region were below the average most of the time. The
march of the radiances (at 80N) of channel 26 of the SSU which has its
maximm weight near 4 mbar, is rather parallel to the l0-mbar pole
temperatures. During the last 10 days of January the first of three
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Figure 1 a) Mareh of radiances of Ch. 26 of the SSU
{zonal means at 80 N [mW/mistiem 1)1,
maximum weight at about 4 mbar);

b) temperatures [°Cl over the North Pole at
the 10-mbar level;

¢) same but at the 30-mbar level; horizontal
lines are long-term mean values.
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warming pulses is noticeable. In the upper stratosphere the second
pulse at the beginning of February was the most intense, while the
breakdown of the polar vortex {(i.e., net easterly winds norch of 60N at
the 10-mbar level) was accomplished finally with the third wamming pulse
at the end of February when the lower stratosphere warmed also.

1979/80: (see Figure 2) - With respect to the stratospheric circul-
ation the winter 1979/80 may be divided into three distimctly different
phases, At the beginning of the winter in Novemder/December & "Canadian
warming" occurred in the middle and lower stratusphere, hardly
influencing the upper stratosphere, During the widwinter period from
mid-December to mid-February an extremely cold lower end middle strato-
sphere was observed, but several "minor warminge" were noticeable in the
upper stratosphere. At the end of February a "major waming" took
place, influencing the whole of the stratosphere and leading to the
traneition into summer conditions, i.e., to the "final warming",

1980/81: (see Figuve 3) - The third winter of PHP-1 is
characterized by an ercremely cold mid-winter followed by a remarkable
“major warming" which developed at the end of January. This warming
resulted in the highest temperatures observed at the 30-mbar level since
regular ohbservations are available, i,e,, since 1956, and th:: tempera-
ture gradient between the North Pole and 60N was reversed at the 10-mbar
level iuring wost of February and the first 1G days of March. The
second criteria for a "major wamming" which is the reversal of the mean
zonal wind north of 60N was, however, nmot quite fulfilled. But as the
wind decelerated drastically from unusually strong winds and changed to
east gt about 65N, it can only be a revision of the criteria
set up several years asgo. Altogether, there can be no doubt that this
midwinter disturbauce belongs inte the group of "major warmings".
Consistently, che "late-winter cooling period" affected the middle
stratoephere in such a way that the "final warming", i.e., the
trangition into summer, was finished extremely late,
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HMarch of radiances or temperatures over the North Pole
Radiances [mW/mZsr(cm~10] of Channel 27 of the SSU;
radiances of Channel 26 of the SS5U [oW/]:

temperatures of the 10-mbar level {°C];

temperatures at the 30-mbar level [®C] (horizontal
lines in curves (c) and (d) are long-term monthly
means
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Figure 3 March of radiances or temﬁetitures over the Nortn Pole:
radiances [mW o~ 2gr~ ]} of Channel 27 of the SSU
(maximum weight around 1.7 mwbar, broken line) and of
Channel 26 (maximum weight around 4 mbar, solid 1ine);
temperatures [°C] at the 10-mbar level {broken line) and
at the 30-mbar level (solid line) (horizontal lines are
long-term means). The SSU data have been provided by
the Meteorological Office, Bracknell, UK.
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PMP-2: EQUATORIAL WAVE DYNAMICS
1. Hirota

Geophysical Institute, Kyoto University
Kyoto 606
JAPAN

INTRODUCTION

After the discovery of the quasi-biennial oscillation (QBO)} im the
stratospheric zonal wind, there have been, in the last two decades, a
large number of observational ard theoretical studies on the structure
and behavior of the mean zonal wind and waves in the tropical strato-
sphere. From these studies it has been widely recognized that
planetary-scale, vertically propagating equatorial waves play an impor-
tant role in producing the QBO through the mechanism of wave-mean flow
interaction (see reviews of Wallace {1973), for instance).

Concerning the dynamics of the equatorial upper siratospherz and
mespsphere, however, little was known abput the possible wave motions,
except for tides, mainly because of the lack of adequate observations im
this region.

Thus the main purpose of this FMP-2 is to provide the nmature of
various types of equatorial wave modes, with the aid of improved
sounding techniques and sophisticated numerical modellings.

RECENT STUDIES

In recent years, observational studies have shown some evidence of
wave mntions and theoretical studies have stressed the dynamical
significance of waves in the general circulation of the tropical middle
atmosphere. These results are summarized as follows:

(8) Analysis of Rocket and Satellite Data

Statistical analysis was made of middle atmospheric wind and
temperature variations by the use of conventional meteorological rocket
data at Ascencion Isiand (8S) and Kwajalein (9N). Evidence of short-
period Kelvin type waves was presented in relation to the semianmual
eycle of mean zonal winds at the tropical stratopause level (Hirota,
1978), and the presence of 2-day oscillation was found in the upper
stratosphere (Coy, 1979).

Global amalysis of infrared radiance data obtained from Nimbus
satellites was also made to confirm the semiannual eycle in the meso-
spheric temperature (Crane, 1979), and Kelvin waves relevant to the
semiannual oscillation (Hirota, 1979). However, there still remains the
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defect of crude vertical resolution in satellite observationms,
(k) VHP-UHF Radar Observations

The VHF-UHF radar technique is quite adequate to observe the
equatorial wave structure because of its high accuracy in time and
vertical resolution, despite the limitation of observation statioms,

Recently, some special observations have been made by the Kyoto
University group and by the Max-Planck Institute group at Jicamarca
(128) and Areeibo (18N). Significant evidence of quasi-periodic day-to-
day wind variations are found, besides gravity waves and tides (Pukao et
al., 1980, 198); Rottger et al,., 198l; and others).

(c) Theoretical and Numeriecsl Studies

Pure theoretics]l and mechanistic numerical studies have also been
continued for further understanding of the equatorial wave dynamics and
their interaction with the mean flow. In addition, there has been an
effort to extend the comprehensive gemersl circulation model up te the
megosphere (Dunkerton, 1979, Mahlman, 1979, Holton and Wehrbein, 1980,
Plumb and Bell, 1981, and others).

-

FUTURE REQUIREMENTS

As is streased in the reports of MAP Study Group (MSG) 1-3, much
additional observational work is needed to support the validity of
various assumptions, such as the parameterization of transport processes
due to waves, which are used in theoretical models mentioned sbove.
Although there is some evidence of wave activities in the equatorial
middle atmosphere, what is still less clear is the quantitative aspect
of temporal and spatial variations of various wave modes including not
only equatorially trapped modes but alsc planetary Rossby waves, tides
and internal gravity waves.

In this regard, most promising research plans wiil be: Detailed
analysis of Nimbus 7 satellite data such as obtained from LIMS and SAMS
with higher spatial resclution; and new MST radar observation at
ghriagmaa Island (or Kwajalein), which is proposed by Dr. B, Balsley

RDAA),

Thus, during the pericd of MAP, the study on this subject should be
continued through coordination of observationzl and theoretical works,
as a part of new MAP Projects which will be determined in this MAP
Assembly,
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MAP PUBLICATIONS COMMITTEE REPORT

Dr. €. F. Sechrist, Jr., Chaiman ot the MAP Publications
Committee, announced that Dr, R. J. Murgatroyd, Dr. R, D. Boikov, and
br. V. V. Viskov are members of the Committee.

Future issues of the MAP Newsletter will appesr as Specianl Issues
of the Ypper Atmosphere Programs Bulletin which is published jointly by
the Federal Aviation Administration (FAA) and the National Aeronautics
and Space Administration. He requested that contributions for the
Newsoletter be sent to Dr, N. Sundararsman in the High Altitude Pollution
Program Office of the FAA,

Dr, Sechrist described the first thryee volumes of the Handbook for
MAP as follows:

Handbook for MAP

Estimated
Yolume Contents Pub. Date
1 National Plans, FMP Reports, July 1981
MSG Report, Approved MAP
Projects
2 Extended Abstracts from Inter- August 1981
national Symposium on Middle
Atmosphere Dynamiecs and Transport
{held July 28 - August 1, 1980 at
Urbana, Tllinois)
3 FMP Report, MSG Reports, Approved September 1981

MAP Project, Updated Chapter 2 of
the MAP Planning Document (Re-
lationship to Applications), WMO
Heeting on Stratospherie Circula-
tion Apalyeie and Ozoune, EX05-C,
Condensed Minutes ot MAP Steetzng
Committee Meetings

The countents of Volumes 1, 2, and 3 were described briefly as
follows:

MAP Handbook Volume 1 - Contents

Part 1  NATIONAL PLANS
Czechoslovakia
France
India
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Japan

United Kingdom
USaA

USSR

Part 2  PRE-MAP FROJECT (PMP) REPORTS
PMP-1: Goordinated Study of the Behavior of the Middle
Atmosphere in Winter
PMP-2: Equatorial Wave Lynamics
PMP-3: Studies of Middle Atmospheric Chemistry Through
Combined use of Satellite and in situ Measuremerts

Part 3  MAP STUDY GROUP (MSG) REPORT
¥5G~4: Electrodynamics of the Middle Atmosphere

Part 4  APPROVED MAP PROJECTIS
The Middle Atmosphere Pregram: Winter in Northern Europe
(MAP/QINE)
The Middle Atmosphere Program: Global Budget of Stratospheric
Trace Constituents (MAP/GLOBUS)

MAP Kandbook Veolume 2 - Symposium Session Topics

Techniques for Observing Middle Atmesphere Dynamics
Climatology of the Middle Atmosphere

Planetary Waves

Stratospheric Warmings

Equatorial Waves

Tides

Gravity Waves and Turbulence

Transport between the Stratosphere and Troposphere

Interactions between Dynamics and Radiation and Chemisiry in the
Middle Atmosphere

Middle Atmosphere Responses to Solar Activity
Futur:: Directions
Panel Discussion

Attendees
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MAP Handbook Volume 3

Part 1  PRE-MAP PROJECT (PMP)} REPORT
PMP-5: Solar Spectral Irradiance Measurements

Part 2 MAP STUDY GROUF (MSG)} REPORTS
MSG-1: Tropospheric~Stratospheric Coupling, Chemical and
Dypamical
M8G~2: Trangport of Trace Coustituents in the Stratosphere
M8G~3: Tides, Gravity Waves, and Turbulence

Part 3 APPROVED MAP PROJECTS
The Middle Atmosphere Progran: Antarctic Middle Atwosphere
(MAP/AMA}

Part 4  UPDATED CHAPTER 2 OF THE MAP PLANNING DOCUMENT
Relatienship to Applications

Part 5 WM0 GLOBAL (GZONE RESEARCH AND MONITORING PROJECT
Meeting of Experts on Stratospheric Girculation Analysis and
Gzone

Part € TECHNICAL INFORMATION ON EXDS-C

Part 7 CONDENSED MINUTES OF MAP STEERING COMMITTEE MEETINGS
Inpsbruck, 23-25 May 1978
Geneva, 7-9 March 1979
Canberra, 11 December 1979
Urbana, 27 July and 1-2 August 1980
Hampton, 22-23 May 1981

Proposed future topics for volumes in the Handbook for MAP include:

a) Proceedings of the MAP Astembly

b} Dynamic Climatology of the Stratosphere
c) MAP Directory

d) MAP Workehops and Sympssia

e) BSateilite experiments including SAGE, SME, BHALOE, ATMUS, LRIR,
NOAA, DE, EX0S

£) The Middle Atmosphere as Observed from Balloons, Rockets and
Satellites (Discusaion arranged by the British National Committee on
Space Research and Solar-Terrestrisl Physics, and held December 12-
13, 1978 ar the Royal Society).



£)

h)
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WMG Neeting on Measurement of Atmospheric Constituents of Import-
ance to O,

3
NLC Research

Discussion Meeting on Solar-Terrestria: Physics (Middle Atmos-
phere) heid August 29-30, 1980 at LaTrobe University, Australia.

Ground-based techniques, including partial-reflection ionization
drifts, middle atmosphere radar, laser radar, meteor radar,
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MAP ACTIVITIES IN ARGENTINA
5., M. Radicella

Executive Secretary ERONARP
cfo CAERCEM
Julian Alvarez 1218
1414 Buencos Aires
ARGENTINA

The National Program of Radiopropagation of Argentina will be en-
gaged in MAP Projecte starting in 1982. A brief summary of fhese is
given below. :

GRAVITY WAVE PROJECT

Simultaneous measuresents of rTapid variations of electron density
and height of E; layers at different locations in the South American
Sector will be carried out, Spectral analysis techniques will be used
to obtain gravity waves paramerers as shown by A, E, Giraldez {"Evidence
of Gravity Waves at E Region Heights", Geophysical Research Letters,
Vol. 7, N°2, p. 170, Feb, 1983).

Gravity waves will be also studied measuring the airglow tempera-
ture fluctuations of OH and O, atmospheric band emission srising near 85
and 95 km heights (Noxon, J. F., "Effect of Internal Gravity Waves Upon
Night Airglow Temperature", Geophysical Research Leeters, Vol. 5, N°l,
P. 25, 1978}, These observations will be made from El Leoncito {31.8°S,
69.3°W) and Abra Pampa (23.1°S, 65.7"W) and a locatiocn at a latitude
greater than 45°S in Argentina.

The information obtained by the ionospheric and photometric ob-
servations will be used in numerical simulation of atmospheric f£luid
models, to study the generation and propagation of gravity waves in the
mesosphere and lower thermosphere,

VLF AND IONOSPHERIC ABSORPTION FROJECT

VLF signals from Omega-Argentina Statiom (43°S, 65°W) recorded at
Tucuman will be used to monitor D region variations, in partisular
during geomagnetic events {(Ahdu, M. A. et al, "Magnetic Storm Associated
Enhanced Particle Precipitation in the Scuth Atlantic Ancmaly: Evidence
from VLF Phase Measurements", Journal of Geophysical Research, in press,
1981).

Data will be compared with those obtained by Brasilian groups that
will record the same signals, East-west variations will be defined in
the region of the South Atlantic Anomaly.
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The information obtained will be compared with D region electron
density models to use VLF data as monitor for large scale chauges of
minor constituents in the mesosphere., (Radicella, §, M. and Restbergs,
V., "Oxygen Allotropes Concentrations and Electron Density Profiles in
the Nighttime D Region”, Journal of Atmospheric and Terrestrial Physices,
Vol. 43, p. 1, Jan, 1981).

Ionospheric absorption using the pulse method will be measured at
Ushuaia (54.9°S, 68,3°W) and Trelew (43.1°S, 65,2°W). These data will
be also used as monitor of mesospheric changes,

SOUTH ATLANTIC ANOMALY COOPERATIVE PROJECT

A cooperative project among Argentina, Brasil and South Africa for
the study of the aeronomic effecis of the South Atlantic Anomaly (SAA)
is under preparation, It would include coordinated measurements of
ionospheric parameters, airglow emissions, electric field and X rays in
and out the SAA. In particular, effects at mesospheric heights would be
analyzed.

A campaign of megsurements including the use of the oceanographic
ships Cape Agulhas (South Africa) and Puerto Deseado (Argentina} is
being planned,
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AUSTRALIAN MIDDLE ATMOSPHERE PRUGRAM
W, G, Elford
Department of Physice
University of Adelaide

5001 Adelaide
AUSTRALTA

The Australian Middle Atmosphere Program is co-ordimated by a sub-
committee of the National Committee for Solar-Terrestrial Physics. The
members of the sub=—committee and their affiliations are:

Dr. W. G, Elford {Chairman}, University of Adelaide

Prof. K. D. Cole, La Trobe University

Dr. A. J. Dyer, CSIRC Division of Atmospheric Physics

Mr, B. G, Hunt, Australian Numerical Meteorology Research Centre
Dr. F, Jacka, Mawson Institute, University of Adelaide

FROJECTS

1, Winds between 80 and 100 km will be measured by a meteor radar
at Adelaide, and By partial reflection drift systems at Adelaide, Broken
Hill, and Mawson (Antarctica).

2. A new VHF radar will be commissioned at Adelaide in mid-1982.
Tt will initially measure winds in the troposphere and stratosphsre. It
1s proposed that eventually it will become a MST radar facility.

3. Airglow observations will be undertaken at Adelaide and Mawson
{Antarctica),

4, lunar tides in the E-region will be studied at La Trobhe
(Melbourne).

5. Ozone observations will be continued by the CSIRO Divieion of
Atmospheric Physics, Melbourne, while short—-term changes in ozoune depth
will be studied at Adelaide,

6. Electric field meaturemenis will be continued at Mawson
{Antarctica).

7. Further developments of large scale atmospheric modelling will
continue at the Australian Numerical Meteoroleogical Research Centre,
Melbourne.
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MAP-RELATED ACTIVITIES IN BELGIUM

P, C, SIMON

Institut D'Aeronomie Spatiale De Belgique
3 Avenue Circulaire
Brussels
BELGIUM

Ma¥-related activities in Belgium fall into the two categories of
observational programs and theoretical studies.

Included in the observational programs are: ©eolar irradiance
measurements in the 170-3200 nm wavelength range, using ballocns and
Spacelab; trace species compoeition measurements in the stratosphere and
mesosphere, using UV absorption, IR absorption, and IR emission
techniques; and mags spectrometric measurement of ions and aerotols
using balleoon-borne instruments, Intercomparisons of these measurements
are planned with investigators in France, Switzerland, Federal Republic
of Germany, and the United States.

Included in the theoretical programs are: studies of photo-
dissociation processes; iom chemistry; odd nitrogen chemistry; 1-D and
2-D chemical modelling in the 10 to 100 km region; and climate studies,
Included in the climate program is the climatology of the stratosphere.

Organizarions involved in middle atmosphere research include:
14SB, IRM, University of Brussels, and the Institute for Astrophysics at
the University of Liege. '



MAP-RELATED ACTIVITIES IN CANADA
J. B, Gregory

Institute of Space and Atmospheric Studies
University of Saskatchewan
Saskatoon, S7N OWO
CANADA

EXYENT OF PARTICIPATION

Canadian scientists have traditionally beem active in the field now
known as magnetospheric physics, due to the accessibility to them of
high latitude geomagnetic phenomena. Substantial committments for con-
duct or progrems involving internmational collaboration, e,.g. rocket
campaigns in the Arctic, have been made in the past five years. In con-
sequence relatively few Canadian scientists, imcluding these under
training at universities, are available to engage in MAP activities,

STATUS OF ORGANIZATION

Potential interests in MAP within Canada have been identified, and
the scale of financial and other support has been estimated, At present,
discussions are under way to determine chanmels of financing.

MAP-RELATED ACTIVITIES

Canadian scientists working in areas related to the Middle Atmos-
phere Program are as follows:

R. P. Lowe, University of Western Ontaric, London, Ontario:
Observation of 0o singlet delta emissjon from ground level with
Michelson interferometer, Using same instrument to measure sirglow con-
tinuum in 1.1 to 1.6 mm regions and 45-60 km ozonre concentratioms,

J. K. Walker, Energy, Mines & Resources, Government of Canada:
Large magnetic disturbances in relation to upper atmosphere temperature
and pressure changes, Joule and energetic particle heating of upper
atmosphere and magnetic disturbances,

E. J, Fjarlie, Royal Military College, Kingston, Ontario:
Temperature and magnetic field measurements on Space Shuttle, Magnetic
micropulsations with a squid and ground-based temperaturée measurementa,

E. J. Llewellyn, Institute of Space & Atmospheric Studies, Univer-
sity of Saskatchewan:
Measurements of significant wminor constituents in upper atmosphere and
mesosphere leading to understanding of the moleculsr processes concerned
and anthropogenic influences involved.

25
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R. W. Nicholle, Centre for Research in Experimental Space Science,
York University:
Observation of high resolution long path atmospheric absorption spectra,
laboratory measurements and theory of spectral intensity parameters of
atmospheric and astrophysical molecules. Solar rocket spectroscopy.

H, I. Schiff, B, A, Ridley, D. Hastie, and S. Madronovich, York:
Development and flight of tunable diode laser spectrometer for balloon
borne measurements of NO, §O, and HNO4 during a complete diurnal cycle
with in situ measurements of NO» photolysis rate.

W. F. J. Evans, C. T. McElrey, J. B. Kert, H. Fast, C. L, Mateer,
and B. A. Olafson, Atmospheric Eanviromment Service:
High sltitude balloon program for measurement of key stratospheric com-
ponents, correlative measurements for LIMS, SAMS, SBUV, Ground based
NOjmeasurements. Monmitoring of ozone layer ever Canada, Internationsl
ozonosonde intercomparison. Hydroxyl intercomparxison with NASA Goddard.
1981-82 ground truth measurements for HALOE on space shuttle,

D. J. McEwen, Institute of Space & Atwospheric Studies, University
of Saskatchewan:
Stratospheric measurements of solar UV radiztion and ozone concen-
trations,

G. G. Shepherd, Centre for Research in Experimental Space Science,
York University:
Measurements of winds and temperature in mesosphere with WAMI (Doppler},

A. Vallance Jones, Herzberg Institute of Astrophysics, National
Research Gruncil:
Auroral excitation and chemistry processes.

J. B. Gregory, Institute of Space and Atmospheric Studies, Univer-
ity of Saskatchewan:
Measurement of electron densities &nd winds from 60 to 90 km.

H. M. Sullivan, University of Victoria:
Measuremont of sodium, potassium and lithium emissiomns in the meso-
sphere.

L. L. Cogger, University of Calgary:
Investigation of structure and dynamics of upper atmosphere using
optical techoiques,

J. C. McConnell, G, G. Shepherd, W, H. Morrow, M. L. Morrow, B,
Solheim and E, J. Llewellyn, Centre for Research in Experimental Space
Science:

Rocket program to measure O, OH, NO, €1, 03 in the mesosphere,
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CZECHOSLOVAK PARTICIPATION IN MAP
J. Lastovicka
Czechoslovakian Academy of Sciences
Boeni II
141 31 Praha 4
CZECHOSLOVAKIA
PARTICIPATING INSTITUTES
Geophysical Institute (Prague) and Astronomical Institute
(Ondrejov) of the Czecheslovak Academy of Sciences; Astronomical
Tnstitute (Skalnate Pleso) of the Slovak Academy of Sciences; Hydro-
meteorological Institute Bratislava (Bratislava).
SCIENTIFIC SUBFROGRAM
Geophysical Imstitute, FPrague:
Winter ancmaly (A3 ahbsorpticm and modelling) - Dr. Lastovicka.
Stuedies of recombination processes and of ion and neutral com—
position in the lower ionosphere with the use of ground-based measure-

ments of radio wave propagation - Dr. Lastovicka,

The interplanetary magnetic field (particularly sector boundary
crossing) effects in the ionosphere and atmosphere — Dr. Lastovicka.

The influence of geomagnetic activity on the tropesphere, climate
and weather - Dr, Bucha,

The two last subprograms are related to MAP only in part

Astronomical Tnstitute, Ondrejov:

Disturbances of the atmosphere at heights of 120 to 40 km by pene-
tration of meteoroids of metre and decimetre dimensions - Dr. Ceplecha ~
suggested as an international MAP subprogream.

Astronomical Institute, Skalmate Pleeo:

Airglow variations, Hydromet. Institute Bratislava.

The dynamiecs of penetration of convective clouds into the strato-
sphere - Dr. Podhorsky.

All the subpreogrems are based on ground-based measurements,
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EUROPEAN INCOHERENT SCATTER
C. Sucksdorff

Finnish Meteorological Institute
Box 503
SF-00101 Helsinki
FINLAND

The following outline of Finland's MAP plans were provided by Dr.
C. Sucksdorff, He is secretary of the National Committee of the IUGG,
which serves as the MAP National Committee.

l. The results from the European Incoheremt Scatter Facility
{EISCAT) will probably be of some importance for the MAP,

2, Lower levels of the ionosphere (D-layer) will be monitored
using a chain of riometers.

3. In connection with EISCAT, modeling of current systems im the
lower ionosphere will be made utilizing & new network of digitized
magnetometers,

4. Studies of atmospheric electricity at the earth's surface and
correlations with electric phenomena in the ionosphere {aurora) have
been planned.

5. Depending on funds available, Finland plans te start observa-
tions of the stratospheric ozone layer.
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FRENCH ACTIVITIES RELEVART TO MIDDLE ATMOSFHERE RESEARCH
M. L. Chanin

Service Aeronomie du CHRS
BP 3 91370 Verrieres-Le Buisson
FRANCE

This report will describe the different actions which have been
undertaken, and the progrem for the following years,

ORGANIZATION OF THE FRENCH MIDDLE ATMOSPRERE COMMUNITY
A MAP Committee was named in 1979; it includes:

— Dr, Marie-Lise Chanin, Service d'Aeronomie, Verrieres-Le Buisson,
President,

~ Dr, Andre Berroir, Director Laboratoire de Meteorologie
Dynamique, Palaiseau,

- Dr, Pierre Baver, C,R.P.E., Issy-les-Houlineaux.

- Dr, James Hieblot, Director, C,R,P.E., Orleans.

- Dr, Pierre Jouve, Director, Laboratoire de Physique Moleculaire,
Reimsa,

The role of this comwmittee is the coordination of the programs
directly relevant to MAP,

Three different actions were decided by our scientific agencies.
Even though they do not intend to limit their support to MAP accepted
progrems, a large part of their domain of interest concerns Middle
Atmospheric Research,

(a) Interface Between Atomic snd Molecular Physics and Atomspheric
Physics

This program was created in 1979 with the joint sponsorship of
CNRS, CEA and DGRST, Its annual budget has been 1.5 wmillion france in
1980 and 1981,

Its committee includes: Mrs. M. L. Chanin (President), MM, Le Bxas
{Secretary)}, Berroir, Nicolet, Camy Peyret, Chedin, Fouquart, Girard,
Jacquet, Jouve, Lesclaux, Loitiere, Oppenecau, Robert, Roth, Mrs.
Merlivat, MM, Waldteufel, Leach, Aaubry, Pecomps, Jerome, Foglizzo,

Tts purpose is to stimulate laboratory work in Spectroscopy and
Photochemistry to answer the needs of atmoepheric physics (from the
boundary layer to the mesopuase),

Up to date, 20 contracte have been given to laboratories, which,
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for most of them, had not been invelved before iu atmospheric measure~
ments.,

This action will be pursued with extended interests: "Study of
atmospheric clusters" and "development of improved metrology" are new
themes proposed to be added to the preceding topics.

{b) Middle Atmosphere

A new research program called "Middle Atmosphere" was created in
June 1981 jointly by CNRS, CNES and DGRST. Its budget is 1.5 milliom
francs in 1982,

Its committee includes: Dr, Ph, Waldteufel (President), P, Mascart
{Secretary), Bertin, Blamont, Cariclle, Chanin, Chedin, Girard, Hieblot,
Jerome, Muller, Rsmon, Sommeria.

These topics relevant to Middle Atmospheric Research have
been proposed:

— Tropospheriec-stratospheric transfer,

- Distribution of interacting minor species in the stratosphere and
study of their variations and of their role in the ozone photochemistry,

-~ Role of ions and clusters in the physics and physic:chemistry of
the middle atmosphere,

- Interaction between the general circulation and instabilities.

In this framework, orgsnisation of campaigns in France or partici-
pation in international campaigns (whether they are or not recognized by
the MAPSC) could receive the required financial support,

(¢} Atmospherie Exchanges

A third research program called "Atmospheric Exchanges™ organized
by the DGRST and the Ministry of Enviromnment is being set up now.

Its committee is presided by Professor A, Berroir and includes:
MM, Biren, Bouscaren, Carriole, Deschamps, Jacquet, Jerome, Lambert,
Laurent, Lesclaux, De Lamare, Madelainc, Mascart, Megie, Nicolet,
Oppeneau, Rigaud, Scmmeria, Vie Le Sage, Morelli,

It will welcome proposals relevant to tropospheric and strato-
spheric dynamics and physicochemistry, to help with making equipment
operational and to develeop and use numerical mcdels for prediction,

DEFIRITION OF THE PROGRAM: PRIORITIES
After several consultations of the concerned community and taking

into account the competence and existing experimental facilities, a
program for the period 1982-1985 was submitted and accepted by CNES.
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The priorities concerning the Middle Atmoaphere can be summarized as
follows:

Modelling of vertical transports in the middle etmosphere by
studing the redistribution of energy, momentum and maiter, and mere
specifically:

— Have generation and transmitted energy budget,

-~ Wave propagation &nd their effect on the atmospheric medium,

— Turbulence and transfer,

Theoretical and experimental study of spatial and temporal vari-
ability of minor constituents of the atmosphere along with five
different aims:

~ Spatial distribution and temporal varisbility of minor comstic-
uents and physical parsmeters,

- Simultaneous study of chemically related components,

- Mpdelling 1-D, 2~I, 3~D, taking into sccount coupling
processes with radiation and general cireulation,

- Variability of solar flux and its influence on photodissocistion
and photochemical equilibrium,

- Role of iomic clusters om the physicochemical equilibrium of the
widdle atmosphere.

Stratospheric~tropospheric exchange: flux of matter, energy and
momentum - Quantification of those euchanges,

EXPERIMENTAL SUPPORT AVAILABLE

In the preceding report, a detailed description of the experi-
mental support was given, It will only be briefly reczlled here:

{a) Ground-Based Geophysiial Statioms
Two sites have been selected:

~ At middie latitude, the Observatory of Raute Provence (44°N, 6°E)
has been equipped with highly-performing equipment in the last two
years; high resolution UV and IR spectrometry and a multi-purpose lidar
gtation are aglready in operation, A S.T. radar will be set up in 1982,
Microwave spectroscopy has been developed and is operated from the
Observatory of Bordeaux (600 km away).

~ At high latitude, Tromso, (Norway) (69.5°N, 20°E), an ensemble
of instrumzats has been set-up to operate in connection with ETSCAT (The
Europesa Radar Facilities): it includes a lidar, a Michelson interfero-
meter, and seversdl photometers,
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{b) Balloon-Borne Equipment

In the past years, sophisticated payloads have been developed and
have already been used on board stratospheric balleons:

- IR grille spectrometer,

~ Chemiluminescent szonometer,

- Water vapor fluorescence photometer,
— Sonic and jonic anemometers ...

More recently, some of these equipment have been miniaturized in
order to fly oni long lifetime balloons,

(¢} Belloon Development

The Natiomal Space Agency, CNES, has been pursuing an intensive
progrem of balloon development for years snd more recently the emphasis
was put on developing long life balloons: two types have been studied,
They have led to successful flights and should be operational in 1982:

~ Superpressurized ballocn,
- Hot air balloon {or M.I,R.},

While the first type floats at & constant level, the M.I,R, is able
to perform several vertical excursions during daytime (from 18 to 28
km). Such a vebicle is very promising to provide the vertical descrip-
tion of atmospheric parammeters om a global basis,

(d) Satellite and Spacelab Programs

The French Space Agency does not plan any atmospheric satellite
in the next few years. But French teams had experiments accepted
on board Spacelab and UARS which should bring sn imporant comtributiomn
to MAP,

Among them are:

- IR grille-spectrometer {stratospheric constituents) on board
Spacelab I,

- OH wave photoretar (mesoapheric waves) on board Spacelab T,

- Selar spectroscopic measurements from 170 to 3200 om on board
Spacelab I,

=~ Hydrogen and helium concentrations on board Spacelab I,

-~ Wide angle Michelson measurements of T and winds on board
UARS .,

FROPOSALS FOR THE YEARS 1982-1985

Before describing the French proposals for MAP, it siiould be men-—
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tioned, that even though it was not a MAP progrem, an intercomparison
0, canpaign was organized in France in June 1981, undzr the auspices
o DGRST.

15 scientific teems participated iu this experiment (10 from
France, 1 from Belgium, 3 from the U.5. and 1 from RFA), The first pur-
pese of the program wss the intarcompariscon of different techuniquese
of ozone measurements: 12 different methods of messuring 03 were
used from grovnd stations and balloons net including the 3 satellite
experiments which will alse be used in this comparison, Technically
the campaign was a total success: 15 comsecutive days of 03 survey
from the grovnd (with Bobsom, DV, IR,;wave spectrometry, lidar) and two
successful balloon £lights with 5 instruments ou board. Day-to-day
varigtion and diurnsl variation of vertical prefile and total comtent,
should also come out as an output of this campaign.

The orpanization of such campaipns is to be repeated in the next
few years: the next scientific theme will be the diurnal variation of
the NO;and it is likely that the oczone intercomparison campaign will be
repeated, The program will be fullfilled with the help of ground and
balloon~borpe experiments available in France, with the contribution of
foreign experimenters who will be wiiling to ccoperate. From our last
experience, the time comstant to prepare such a reasomable size cam~
paign could be reduced to a year,

As a supplement to those campaigns, the program that we would like
to develop in the next few years is centered around the study of tropo-
spheric-stratospheric exchange using long 1ife ballooms (MIR), The
equipment to wmeasure the more important tracers (HzQ and 03) are i
developwent and dynamic paramerers could be measured very accurately
with already existing anemometers.

A first series of MIR aguipped with those 3 equipments is schedwled
for May 1983, but there is concern that such a program should be openr to
as meny experimenters as popsible, The development of payloads able teo
fly for such long periods of time may require several years and should
then be started as early as possible.

Finelly, the French community is willing to participate in scme
of the already announced MAF programs (evem though some of them are not
yet officially accepted),

C.A.M.P, {svmmer 1982): The French equipment based in Tromso will
be able to memsure temperature and winds in the mesosphere, temperature
in the stratosphere and height distribution of noctilucent clouds.

WINE (winter 19B3-1984): The participation of the French community
in WINE has aiso been discussed and msy include, in addition to what 1s
already mentioned above, balloon-borne measurementa of winds end com~
position, ag well es other ground-based experiments.
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MAP IN THE FEDERAL REPUBLIC OF GERMANY
U. von Zahn
University of Bomn
53 Bonm }, Nussallee 12
FEDERAL REPUBLIC OF GERMANY

Dr, von Zshn, the MAP Nationsl Representative of the Federal
Bepublic of Germany described the two Approved MAP Projects, GLOBUS and
WINE, eoordinated by Dr. W. Seiler and Dr. D. Krankowsky, respectively.

GLOBUS is described in Volume 1 of the Handbook for MAP,

WINE is described in Volume 1 and aizo in the Proceedings of the
MAP Assembly heid in Edinburgh (refer to pajje 138 in this volums),



PARTICIPATION OF THE GERMAN DEMOCRATIC REPUBLIC IN THE
INTERNATIONAL “MIDDLE ATMOSPHERE PROGRAM" (MAP)

J. Taubenheim

Heinrich Hertz Institut
DDR-1199 Berlin-Aldershof
Rudowiy Chaussee 5
GERMAN DEMOCRATIC REPUBLIC

PARTICIPATING INSTIITUTES

ZISTP: Jentral Imstitute of Solar-Terrestrial Physics (Heimrich
Hertz Institute) of the Academy of Sciences of the G.D.R.

GOG: Geophysical Observatory Collm of the Karl Marx University
Leipzig.

OBSERVATIONAL PROGRAMMES DURING MAF
Ground-based continuous dajly monitoring of:
Radar meteor winds at Kuhlumgsborn (ZISTP, Prof. K. Sprenger);

Lonospheric drifts by spaced-receiver 1.f. method at Collm {GOC,
Dr. R. Schminder);

Characteristice of the D regiom by radio wave propagation methods,
a.g., phase-height and absorption at Kuhlungsborn, aud ionogrems 0.2 to
20 Mflz at Juliusruh/Rugen (ZISTP, Prof. K. Spremger);

Near-surface gravity waves (ZISTP, Prof. K, Sprenger).

Partial-reflection measurements of D region electrou demeities will be
carried out at Juliusruh for selected periods (ZISTE).

SCIENTIFIC RESEARCH RELATED TO MAP

The above observational programs will contribute data to the MAP
projects, and their scientific use in the participating institutes is
particularly gimed at the detectiom and diagnostics of regular and
disturbed variations of neutral snd ionized atmosphere structure,
dynamics, and photochemistry in the mid-latitude wmiddle atmosphere, such
as: winter variability and stratcephere-mesosphere coupling; energetics
of the different seasonal basic states; mechanisms and variability of
the inter-seassoral change-~over periods; and solar—terrestrial evemnts,
e.g., energetic particle precipitation, sclar-flare effects, etc,

35
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Theoretical, modeling, and data analysis studies are carried out at
ZISTP on: plsnetary waves and circulation in the tropo-, stratc-, and
mesosphere; and photochemical enexgy transfer snd neutral/plasma inter-
action in the mesosphere and lower thermosphere, including the iono-

spheric D region,
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HUNGARIAN RESEARCH ACTIVITIES RELEVANT TC THE MIDDLE ATMOSPHERE PROGCRAM
P, Bencze

Geodetical and Geophysical Research Institute
Hungarian Academy of Sciences, Sopron
HUNGARY

INTRODUCTION

The interest of Hungarian scientists, dealing with the imnvestiga-
tion of the middle atmosphere, is concentrated on the study of the
structure and dynamice of the stratosphere and mesosphere. Thus, in the
framework of MAP the intensification and extension of this resesrch work
is plamned utilizing the advantages of jnternational cooperation. The
Middle Atmosphere Program is considered as the first joint effort of
atmospheric scientists to £ill the gap of knowledge between the lower
and upper atmosphere, It will yield an insight into the solar-weather
relations, tao.

ACTIVITIES PLANNED T0O SUPPORT MAP
(a} Structure of the Stratosphere

The structure of the stratosphere will be investigated by means of
balloon measurements, The payload of the balloons enables the deter-
miration of temperature, pressure and humidity, as well as their
vertical profiles at stations of the Central Meteorclogical Imstitute,
Budapast, State Meteorological Service, Thus, the relation of strato-—
spheric structure to dynamical processes can be studied,

(b) oOzome Climatologyy

The study of ozone climatology is planned in the Central Institute
for Atmospheric Physics, Budapest, State Meteorological Service, on the
basis of measurement of the total ozone content, as well as by means of
ozone profilea deduced from satellite data. For the measurement of the
total czone content, a Dobson spectrophotometer is used and the ozone
profiles will be computed from satellite data available by recording the
data of meteorological satellites open for common use.

(c) Stratospheric Dynamics

As & further contribution to the study of the stratosphere the
iuvestigation of stratospheric dynamics is planned in the Central
Meteorological Institute, Budapest, with special regard to the trans-—
ition periods in spring and in autumn, This research activity is based
on the balloon measurements carried out at the stations of the
Institute,
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{d} Electrodynamice of the Middle Atmosphere

For the investigation of the electrodynamics of the middle atmos-
phere, pground-based measurements of the atmospheric electric potential
gradient and the vertical air-earth current are planned in the Geophys-
ical Observatory Nagycenk of the Geodetical and Geophysical Research
Institute, Sopron, Hungarian Academy of Sciences, Former studies re-
vealed a relation between the atmoapheric electric potential gradient
and absorption of radio waves in the jonosphere in geomagnetically
disturbed periods., Further investipgation extended to other parameters
may contribute to the explanation of this relation and to the under-—
standing of the electrodynamics of the middle atmosphere. The atmos-—
pheric electric measurements in the observatory are supported by geo-
magnetic, earth-currents and ionospheri: measurements, the latter aimed
at the investigation of the lower ionosphere,

(e) Changes of Solar and Meteorological Origin in the Mesosphere and
Lower Thermosphere

Observation of changes of solar and meteorological origin in the
mesogphere and lower thermosphere by means of ground-based methods are
planned in the Geophysical Observatory Nagycenk of the Geodetical and
Geophysical Research Institute, Sopron, The measurements of the absorp-
tion and phase height of radio waves incident obliquely in the iono~
sphere will be used for the investigation of solar flare effects, the
effect of Forbush decreases, the primary and after effect of gecmagnetic
storms, as well as the winter anomaly, Data on the level of atmos-
pheric radio noise will also be included in these studies. Great
importance is attributed to the separation of effects of different
origin, Further understanding of processes is expected of the
separation ¢f effects due to a Forbush decrease and that of a
geomagnetic storm in the mesosphere. Another phenomenon to the solution
of which the separation of effects may contribute is the winter
anomaly.

{£) Turbulence

An important facztor in atmospheric processes in the middle atmos-
phere is turbulence. The determination and investigation of turbulent
parameters, turbulent intensity, rate of turbulent dissipation, vertical
turbulent diffusivity, at the top of the middle atmosphere deduced from
ionospheric sporadic E parameters are planned in the Geodetical and
Geophysical Reseaxrch Imstitute, Sopron. Assuming the validity of the
wind shear theory of midlatitude sporadic-E, wind shear is calculated,
This is uséd then to determine the grzdient Richardson number, after the
vertical gradient of temperature has been computed from atmospheric
models., The turbulent parameters can be calculated by means of the
appropriate equations of the turbulence theory relating these parameters
to the gradient Richardson number. The computed values will be used
to study dynamical processes in the lower thermosphere affecting the
region both below and above the turbopause.
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MAP IN INDIA
Y, V. Somayajulu

National Physical Laboratory
Hillside Road
New Delhi
INDIA

BACKGROUND

The Middle Atmospkere Program as envisaged in the internatiomnal
scene as well as in the Indian Program has two aspects: the seientific
and the practical.

The upper atmosphere is a region of great intrinsic scientific
interest and of considerable practical importance a8 the near environ-
ment in which man lives, TIn terms of basic science, it represents a
transition from the lower atmosphere or a region of weather and the near
vacuum of interplanetary space, This is a seat of a variety of physical
phenomena, many of which involve complex interactions among fluid
dynamics, radiative effects and chemistry, plus it has an electrically
charged component ~- the ionosphere.

The intrinsic practical importance of the upper atmosphere has
recently received widespread attention in connection with the hazard due
to depletion of the protective ozone layer. Tts extreme fragility was
recognised only after catalysts were identified that are very effective
in destroying ozone and that are introduced into the stratosphere both
by natural processes and man's various activities. This has resulted in
a tremendous boost for stratospheric research., At the same time this
intengive activity also underlined our inadequate knowledge of this re-
gion, the stratosphere, with its complexities due to an interplay of
dynamics, vadiation and photochemistry.

Although the ogzone layer problem has provided the most dramatic
focus on the practical importance of the upper atmosphere, there are
other important aspects e,g,, the infrared properties of the upper
atmosphere influence the overall radiative balance of the earth-atmos—
phere system &nd hence may have a direct effect on global surface tem-—
peratures. The possible existence cf strong positive feedbacks in the
coupling among dynamics, tadiation and chemistry may serve to amplify
small perturbations jn the system and the feedbacks may have an impor-
tant rele in the observed relatiomship between solar activity, weather,
and climate, currently an area of wide interest and speculation,
Equally impertant is the electrically charged component of the upper
atmosphere, namely the ionosphere, which has considerable practical
importance through its effects on radio communications. Icnospheric
irregularities are known to induce scintillations which can adversely
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affect not only ionosphere-supported commumication systems but also the
much higher-frequency satellite linmke, Global navigation systems are
deperdent on LF radio waves whose propagation is strongly influenced by
the extremely complex D region of the ionosphere.

INTERNATIONAL MIDDLE ATMOSPHERE PROGRAM

The Middle Atmosphere Frogram (MAP) is an international co-
operative effort with its chief objective to obtain a comprehensive
understanding of the structure, composition, chemistry, energetics,
neutral atmospheric dynamics and electrodynamics of the middle atmos-
phere. It is officially scheduled to begin January 1, 1982, extending
through December 31, 1985. For the MAP, the middle atmosphere is
defined as the region extending upward from the tropopause, including
the stratosphere, mesosphere and lower thermosphere (10 to 100 km}.

At the international level MAP is an accepted program of the
International Council of Scientific Unions (ICSU) with principal
responsibility from SCOSTEP, along with the international unions con-
cerned with enviromment, such as COSPAR, WMO, URSI, IUGG/TAMAP/TAGA, and
TAw,

Tte international plan of the operations under MAP is for co-
ordinated observations from ground-based facilities, aireraft, balloons,
rockets and spacecraft. Although it is largely based on what is already
planned for 1982-85, it entertains the hope that the participating
countries will be willing to complement the program with relatively
inexpensive but important additions, In fact, with the experience
gained from the International Geophysical Year {IGY} and other Inter-
national Geophysical Campaigns, it is expected that the analysis phase
(may be called poet-MAP) may continue until 1990, The MAP also en—
coursges cooperative data management, information exchange on all
appropriaste time scales, and interaction betwyeen observationalists,
modellers and theoreticians,

To take advantage of the international plans, the Indian scientifie
commmity stavted its planning exercises in 1979. With active support
from the Indian National Committee for Space Research (INCOSPAR) and the
Indian Space Researchk Organization (ISRO), a national steering committee
was established, consisting of active scientists from national labora-
tories and universities, and scientific representatives of the govern-
ment departments {University Grants Commission, Department of Science
and Technology, India Meteorclegical Department) which brought out a
national planning document which projected the scope of participation
in the MAP, taking into account the available facilities, scientific
expertigse and infra-structure available in the country. After detailed
deliberations of the recommended program the final shape of the Indiamn
MAP (XMAP) has been formulated after taking account of the funds that
would be available. The highlights of the IMAP and the time schedules
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are given in the annexures.
EXTSTING FACILITIES FOR MAP IN INDIA
(a) Scientific Institutiouns

India has a large number of scientific groupe in the universities,
national laboratories and other research institutions who are enpgaged in
ionospheric and atmospheric studies. These groups have established
scientific and technical expertise in many of the areas of work
envisaged by the internationmal MAP. Several of these programmes coming
under MAP are already on-going programmes of these institutions, e.g.,
meteor radar, partial reflection, ete, In tune with the philosophy
of MAP there will be intensification of activities and required
additional funding in identified areas to solve specific scientific
problems in a ¢oordinated manner, In some cases Some new and major
facilities will be established to serve the objectives of MAP. An
example of the specizl facilities is the MST radar.

An illustrative list of the institutions and universities actively
engaged in the middle atmospheric studies is given below:

1. National Physical Laboratory, New Delhi,

2. Physical Research Laboratory, Ahmedabad,

3. Vikram Sarabhai Space Centre, Trivandrum,

4. Space Applications Centre, Almedabed.

5. India Meteorological Department, New Delhi.

6. Indian Institute of Sciences, Bangalore.

7. Indian Institute of Trapical Meteorology, Poona.
8. Indian Institute of Geomagnetism, Bombay.

9., Vedhshala, Udaipur,
10. VUniversities of Andhra, Poona, Marathawada, Pelki,

Calcutta, Kerala, Gujarat, Punjabi, Udaipur etc,

(b) National Facilities

Rocket and Satellite Facilitiee of ISRO: There are three rocket
launching stations covering the equator and low latitudes, at Thumba,
Shar, and Balasore, The Indian Space Research Qrganization has
indigenous rocket fabrication and payload testing facilities for small
rockets like RH 200 and larger ones such as RH 300/Ceantaure II, In
addition, it also has satellite design, development and data acquisition
facilities at Almedabad, Bangalore, Shar and Thumba.

National Balloon Facility at Hyderabad: Facilities exist for
the design and development of large-volume balloone, launching, tele-
metry tracking and telecommand.

India Meteorological Department: The India Meteorological Depart-
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ment with its headquatters at Delhi has a large number of meteorological
observatories distributed throughout the country. Regular metearolo-
gical balloon launchings are made daily up to 20 km from 25 locations
measuring winds, temperature, and pressure. Also imported balloons
going up to 30-35 km are being launched for monitoring stratospheric
ozone from three stations,

Various institutions have gcid ground-based equipment, payload
fabrication facilities for balloon, rocket, and satellite experiments.

Computer facilities at several institutions exist for data
processing, theoreti-al and modelling studies related to the middle
atmosphere,

SOME SPECTAL FEATURES OF IMAP

India is particularly well placed geographically for studies
relating to equaterial and low-latitude middle atmosphere since it
covers a latitude range of 8°N to 37°N. These regions have unique fea-
tures due to the presence of non-geostrophic flow patterns, uquatorial
waves, such as Kelvin waves and Rossby waves, semiannual and biennial
oscillations in the wind pattern, higher and colder tropopause,
relatively lower ozone concentration, higher effective salar radiation
and monsoon circulations, Studies on these unique features have
imparted scientific significance to the understanding of various atmos-
pheric processes. One of the principal objectives of the Indian MAP is
therefore to conduct suitable experimentgl, theoretical and modelling
studies to achieve a better understanding of the various middle atwmos-
phere phenomenon at equatorial and low latitudes.

Within this broad objective the following specific areas of studies
are included:

1. Dynamics of the tropical middle atmosphere including coupling
of various motion fields such as wave-wave and wave-mean flow inter-
actions, generation of equatorial wave modes, influence of synoptic and
planetary scale waves, turbulence and its effects, gravity waves ete,

2, Photochemical, radiative and dymamical coupling between the
stratosphere and troposphere with special emphasis on the ozome cycle
and its control on tropospheric phenomena and climatic varjations.

3., Mesospheric turbulence generation due to forcings from the
troposphere/stratosphere and plasma-neutral wind couplings and tidal
modulations,

4, Electrodynamics of the middle atmosphere. In India
considerable data were collected during ISMEX-1973 (India-Soviet)
meteorological experiments), MONEX-77 and MONEX-79 gave data on middle
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atmospheric temperature and winds, Scme ctontinuity of these experiments
has been planned which would be directly helpful for the experimental
programme of IMAP, Provision has already been made under MONEX con-
tinu.ty programme with the India Meteorcological Department and the
Indian Space Reserch Organizstion to have weekly rocket launchings

for studying wave motions using RH 200 xockete from Baluscre, Shar, and
Thunmba,

A total of 200 rockets were launched up to June 198L, IMD will
carry out weekly balloon flights (going up to 35 km) from ten stations
and ozonesondes (using balloons going up to 35 km) from Trivandrum,
Poona, and New Delhi during the MAP period., In addition, from 28 radio-
sonde/Rawinsonde fields, station IMD is launching routine meteorological
balloons up to 20 ¥m,

Under the ISRO~USSR collaboration, M~100 rockets were being
launched from Thumba every week for temperature and wind data, These
launchings would be continued during the MAP period up to the end of
1984, In case it is not possible to extend this collaboraiion, suitable
provisions would be made for additional RH~200 flights from Thumba.

The Space Applications Centre (SAC, Almedabad) have already suctess-—
fully derived a few temperature profiles from satellite telemetry data
from the Tircs~N satellite, This activity will be continued and, if
possible, efforts will be made for receiving data from other satellites
like Nimbus-7, and others to be launched during MAP for atmospheric
constituent, temperature and wind profiles,

It has been decided to set up one natiomal MST radar facility
for studying various wave motions in the troposphere, stratosphere and
mesosphere, These radars have been found very useful for studying
small-scale motions such as gravity waves, tidal waves and turbulence.

DATA MANAGEMENT PLAN

In any observation programme of this magnitude, an adequately
formulated data-management system is necessary to ensure availability
of important data to all interested and capable scientific groups within
the country that could result in maximum sciéntific returns, For this
purpose a MAFP Data Centre is proposed to be established at the ISRO
Headquarters,

IMPLEMENTATION OF IMAP

The funding for the IMAP would come from several agencies including
Department of Space, University Grants Commission, Department of Science
and Technology, India Meteorological Department, Department of Environ-
ment, Electronics Commission, ete, This programme will be managed by an
IMAP Iacer-Agency Board which will be assisted by an IMAP Scientific
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Advisory Committee with the Department of Space (D0S) as the focal
point, The total task is divided into four sreas: the scientific pro-
jects, services, MST radar facility and MAP Data Centre,
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ANNEXHURE 1
Priorities of Scientific Experiments

PARAMETERS TECHNIQUE TYPE OF EXPERI-

TC BE MENT

MEASURED ROCKET BORNE (RB)
GROUND BASED (GB}
BALLOON BORNE (BB)

Minor Constituents (Mesosphere)

PRIORITY~-I
NO y-band photometry RB
Absorption photometry BB
Airglow
0 Resonance fluorescence RB
1 4
Indirectly from 07( 4g) GB/
and OH emission photo- RB

metry - airglow

03 Dobson spectrophoto— GB
meter/limkehr
Optical rocket ozonesonde RB
Indirectly from OH & 02(1A ) GB/
airglow emissions B RB
Chemiluminescence RB

Na Laser and optical tech- GB
nique

PRIORITY-IT

CHA Both for stratosphere/ BB/
mesosphere (chemical GEB
technique) :

Cclo ~do- BB

INSTTLUTIONS(S)
INVOLVED IN THE
DEVELOPMENT OF
TECHNIQUE AND THE
DEVELOFMENT STATUS
P = Planned

D = Developed

NPL (P)

PRL (P}

Poona University
ERL (®)

NPL (P)

PRL

Ppona University
(D)

IMD, PRL

Poona Unlversity
(D)

NPL, PRL (D)

PR, Poona
University (D)

I1SC (P)

vssC (D)
Poona University (B)

NPL (P)

NFL ()

45
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Priorities of Scientific Experiments {Cont.)

Minor Constituents {Stratosphere)

Aero—
sols

PRIORITY-I

03 optical ozonosonde

Electrochemical ozonosonde

Birect sampling mass
spectrometer

Lidar

Water Chemical sensors

Vapour

NO

HNO

PRIGRITY-1II

Photolonisation mass
spectrometer

~do=

Radiation Studies

uv
flux

PRIORITY ~-T

(~3000 A) radicmeters

Lyman-a v absorption

Dynamics

Mesospheric Dynamics
Stratospheric temp-—
erature/winds

Mesosphere tempera-
ture winds

PRIORITY ~I

Meteor wind
radar

Rawinsonde
payload

M-100 met®
payload

Falling
sphere

BB

GB/
BE

GB
BB

BB/

RB/

GB

GB

EB

NPL, PRL (D} for upper
stratosphere

IMD (D)

BARC (P)
vssc ()

vssc (D)
NPL (P)

NPL (P}

NPL (P}

NPL (D)

vsSsC (P)

IMD (D) University to
be involved for ob-
servations

PRL (D), NPL (D)

Andhra University (D)
VS8C (D)

IMD (D)

USSR (D)
IITM (F)

I15C (P)



Priorities of Scientific Experiments {Cont.)

Middle Atmospheric

motions

Stratospheric/meso-

spheric motions

MST radar

Chemical re—
lease experi-
ment

GB

BB/

RB

Middle Atmospheric Tonization & Electrodynamics

PRIORITY-I

Electron density

PRIORITY-IT

Electron density

PRIORITY-I

Positive ions

Electric field

Partial re-
flection

Cross modula-
tion

Fropagation
receiver

Langmuir proba

Impedance
probe

Absorption
(Al,A2&A3
techniques)

Cylindrical
probe & Gerdien
condensor Lang-—
muir probe

Quadrupole
mass—

spectrometer

Probes

GB

GB

GB

RB/

BB

BB/

RBY
BB

To be developed as a
national facility

PRL (P}

PRL (D)
Andhra University (P)

Delhi University (D}

PRL, NPL (D}

PRL (D), NPL (D)

PRL (D)

PRL, Calcutta
Unjversity, Andhra
University, Gujrat
University (D)

NPL (D)
PRIL. (D}

PRL (D)
NEL (P)

NPL, VSSC, IIG (®)
PRL (D)
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MAP IN JAPAN: ORGANIZATION AND PROJECTS
5. Kate

Tonosphere Research Laboratory
Kyoto University
Kyoto 611
JAPAN

THE OUTLINE OF MAP PLANNING IN JAPAN

In 1976 the MAT Working Group was organized within the National
Committee on Solar Terrestrial Physics of the Science Council of Japan.
This Working Group prepared a plan for the Japanese program of MAP. The
National Committee on Sclar Terrestrial Physics, the Special Committee
for International Scientific Cooperative Enterprisea, the Natiomsl
Committee for URSI, the National Committec for Geophysics, the 4th Divi-
sion (Pure Science) and 5th Division (Engineerimg) of the Science
Council of Japan supported Japan's participation in the MAP program
which had been internationally recommended., The Science Council
approved the proposal in October in 1978 and recommended toe the Govern-
ment to provide the financial support for the participation. Later, in
January 1979, the Japanese Government set up the MAP Working Group under
the Geodesy Council of the Ministry of Educatiom, Science and Culture
for furling the relevant national programs. It is now concluded that
Japan will participate in the fellowing five MAP projects:

Project 1. Winds and waves

Project 2, Constituents

Project 3, Aerosols and radiation

Project 4. Coordinated observations in Antarctica
Project 5, Data analysis and modelling,

Scientific descriptions of these projects will be given in more
detail.

There are now two national organizations for MAP. The first is re-
sponsible for funding and is called the 'MAP Special Committee'. It is
under the Geodesy Council (Chairman: T, Nagata, Polar Research In-
stitute). The other, responsible for scientific activities, is called
the '"MAP Science Committee' and is under the Science Council of Japan.
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PROJECTS AND PROBLEMS IN EACH PROJECT
(a) Winds and Waves

The longitudinally averaged zonal wind in the middle atmosphere is
characterized by a pair of jets near an altitude of 60 km and by
westerly jets at 10 km. The wind near the 60 km level undergoes a
geasonal reversal between winter westerlies and summer easterlies, The
mean wind of the middle atmosphere is marked by the presence of various
wave disturbances that propagate both vertically and horizentally.
These include planetary waves with periods of ~10 days, diuraal and
semidiurnal tidal waves, acoustic-gravity waves with periods ranging
from a few hours to a Few minutes, and rapidly changing turbulent
motiens, The wave disturbances are superposed on the mean wind, and
interaction among them makes the wind field very complicated, What
follows describes the planned experiments relative to these dynamic
states of the middle atmosphere.

Meteor Radar Observations: Meteors penetrating into the upper at-
mosphere from the interplanetary space collide with air molecules
producing ionized trails in the 80-100 km altitude region that reflect
radar pulses, When we mzasure Doppler phase shifts, slant range and
arrival angles of a radar echo from the meteor trail which moves with
the neutral winds, we can determine the wind system present in the upper
atmosphere. The radar has been operating at the Shigaxaki station
(34°51'N, 136°6'E) since 1977, The radar is a coherent pulse radar with
a phase sequenced interferometer system, The accuracy in height deter-
mination is about 1 km and that in velocity a few meters per sec,

Balloon Observation of Stratospheric Turbulence: Observations have
demonstrated that multiple thin layers of stromg turbulence exist in the
middle atmosphere in spite of its stable stratificatica. Such turbulent
layers are considered to be associated with internal gravity waves,
which play an important role in the vertical transport of momentum,
heat, energy and many kinds of gases and aerosols.

The main objective of this experiment is to clarify the raison
d'etre of the turbnlent layers by means of sophisticated balloon
measurements of wind and temperature fluctuations,

TMA Luminescent Cloud Release From Rocketsi TMA (Trimethyl
aluminium) cloud experiment is conducted at altitudes between 60 km and
90 km. The wind velocities, d¢iffusion constant and scales of distur-
bance in the middle atmosphere will be measured from photographs taken
at several ground stations.

Detection of Atmospheric Waves by the HF Doppler Method: Frequency
fluctuations of order 1 Hz are usually cobserved on HF radic waves xe-
flected from the ionosphere, Atmospheric waves excited in the middie
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atmosphere are considered to be one of the causes of these fluctuations.
Quantitative analysis of the fluctuation data obeerved at multi statioms
will clarify the wave mode, propagating mechanism and the origins of
these atmospheric waves,

Cbservations of Atmospheric Motion by Infrasonic Waves: Natural
infrasounds, or microbaroms are generated by the ocean waves in stormy
zegions offshore. Especially in the winter season, they are generated
almost constantly near the Aleutian Islands and propagate to Japar from
the east, In winter the height of the acoustic duct for their propaga-—
tion to the west is in the lower thermosphere, and is subject to atmo-
spheric tidal motions, From the amplitude of the natural infrasounds
the tidal motions in the lower thermosphere can be monitored con-
tirvously, Infrasonic waves generated by volcanic explosions propagate
to the east in several atmospheric ducts, from which some information
about the upper stratosphere will be obtained,

Routine Ionoapheric Sounding: The ionospheric vertical soundings
in Japan are operated much more completely through prompt exchanges of
ionogram and ionosonde data smong the Radic Wave QObservatories, Wakkanai
(45°N, 142°E), Akita (40°N, 140°E), Kokubunji (36°N, 139°E), Yamagawa
(31°N, 131°E) and Okinawa £26°N, 128°E). '

Icnospheric Obliqie-Vertical Sounding: The jonosphere as a radio
enviromnment is routinely observed at each ionosphere sovading station
of the Radio Wave Laboratories by intercepting HF radio waves which are
propagated from other stations at intervals of 15 minutes. Usable
system outputs are the relative propagation distance D-f and the
relative propagation i1oss T=-f recorded as hard or soft copies for rapid
computerized data processing, They are usefully analyzed for studies of
the dynamical relationship between the lower ionosphere and the meso-
sphere,

Atmospheric Motion at Meteor Heights and its Relation to Dynamical
Aspects of E. Layers: Radio pulses transmitted from Akita Radio Wave
Observatory (39°43'N, 140°08'E) and forward-scattered via meteor trails
and Eg layers are to be received at Kokubunji (35°42'N, 139°29'E),
Tokyo, to measure the dopgler shifts of scattered waves and the angle of
arrival, Also, the long distance transmission experiment of VHF (50 and
100 MHz) radio waves will be conducted to study the characteristics of
ablique propagation via Eglayers and the behavior of the E;layers over
Japan. Lastly, FM broadcast radio waves forward-scattered via meteor
trails and E layers are being measured to investigate spatial and temp-
oral variations of the E; layers.

Obsarvations of Atmospheric Motion and Turbulence by a C-Band
Doppler Radar: Data of the radar reflectivity factor have been accumu-
lated continuously for a few years at Kashima (36°N, 141°E). Using
these data the vertical distribution of rain is obtained and the effect
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of rain on the vertical diffusion near the tropopause will be estimated,.
An attempt will be made to detect clear air turbulence,

Investigation of Disturbances in the Lower Ionosphere by Measuring
the Absorption of HF and LF Radio Waves: Thé icnospheric absorption of
radic waves will be investigated using the oblique propagation data of
HF waves, specia! emphasis being placed upon clarification of the
structures and behavior of the D layer at times of SID and winter
anomaly days.

Observation of the Lower ILonosphere Using VLF Radio Waves: Phases
and amplitudes of several LF and VLF radio waves propagating through
high, middle and low latitude regions are monitored at Inubo Radio Wave
Oboervatory (36°N, 141°E), These give information on the lower iono-
sphere and the earth's magnetosphere,

f5) Constituents

Ozone is one of the most important constituents in the middle atmo-
sphere., It absorbs the gelar ultraviolet radiation and abasorbs/femits
the infrared radiation to affect the radistive heating aod cooling of
the atmosphere. The atmospheric czone contrels the penetration of the
solar ultraviolet to the earth's surface; the ultraviclet dose is
closely related to human health, tlie crops and ths ecosystem.

There are many other minor constituents (NOx, HOx and C€lOx and
their parent gases) in the middle atmosphere, They play an important
role in the chemical reaction system controlling the czone content,

The objectives of this particular subject of observations are as
follows:

Observation of the Vertical DListribution of Qzonme: The line pro-
file of infrared absorption by czone is measured with the aid of high-
resolution diode laser heterodyne spectroscopy. This system was
recently developed in Japan and gives the vertical distribution of
ozone.

Ozone profile observation is also made by the use of ultraviolet
laser radar,

Observation of Ozone-Related Constituents: In bdrder to understand
the structure and behaviour of the ozone layer, measurements of minor
constituents in the middle atmosphere are planned in various ways such
as infrared and ultraviolet absorption spectroscopy for OH, N30, and CD,
visible absorpticn spectroscopy for NOz, balloon messurement of NO and
ion demsities, and so forth, Sampling and <n gitu measurements of
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stratospheric minor comstituents by mesns of balloone and airerafts will
be made also,

Satellite Observation of Atmospheric Constituents: Remote sensing
will be made of the global distribucion of ozome, aercsols, watex vapour
and other miner constituents by the EX0S-C satellite to be launched in
1384,

Measurement of Atmospheric Temperature: A ground-based radiometric
method at the frequency of the 60 GHz oxygen absorption band will be
developed, It is expected that rhe resolution of atmospheric tempera-
ture by this radiometric method will be comparable to that of the
balloon-borne in situ method,

(c) Aerosols and Radiation

A few kilometers above the tropopause, a highly structured aerosel
layer of several kilometers in thickness exists, called the '"Junge
layer'. This is a worldwide stratospheric phenomenon.

An inerease of the aerosol countent of the stratosphere as a result
of natural causes or human activity ¢an lead to a net stratospheric
warming and/or a cooling at the earth's surface. It is well established
that aerosole put into the stratosphere by explosive voleanic eruptions
can significantly affect climatic conditions.

The magnitude of the radiative effect of stratospheric aerosols
depends on the altitude at which they are located, their concentration
and size distribution and their properties relevant to scattering and
absorption of radiatiomn.

To wnderstand the possible role of atratospheric aerosols oa radia-
tion, the following integrated serosol~-radiation experiments will be
carried out to obtain all their relevant properties as & function of
altitude and time.

Gro® Ji-Based Monitoring of Stratospheric Aerosols and Related Gases
by Lidar. Observations of aercsols and ozone in the lower stratosphere
and of sodium in the mesosphere are made at several stations in Japan by
the use of a lidar system with lasers of various wavelengths (e.g. Nd-
YAG lasers, dye lasers and their second harmonics)., Characteristics of
aerosols such as the size distribution and depolarization rate are
measured, Models can then be established for the aerosol demsity dis-
tritution, by which the mechanism of formation and persistence and the
roles in the heat budget of the atmosphere are discussed quantitatively.
Ozone concentration is measured in parallel and its relatiom with
aerosols is investigated,
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In situ Observation of Stratospheric Aerosols and Related Trace
Gases by Aircraft and Balloons: The following balloon and aircraft
experiment will be carried out;

1. Direct sampling of aerosol particles in the stratosphere by a
balloon-borne impactor and subsequent physical analysis using an
electron microscope, Chemical analysis (using a reagent thin £ilm
technique) of individual particles will be carTied out to inyestigate
simultaneously the size distribution, concentration and the chemical
nature of sercsol particles in the stratosphere.

2. Direct filter sampling of tropospheric and stratospheric S0y
and NE. (the presumed atmospheric precursor for the stratospheric
aerosol layer) by aircraft. Subsequeat chemical analysis (using a
chemi-luminescence technique) will be carried out to investigate the
source and formation of the stratospheric aercsol layer.

Observation of Radiation by Aircrafts and Balloons: To obtain
quantitative informatiens concerning optical properties of stratospheric
aercsole and their effects on the radiation budget of the earth-
atmosphere system, the following aircraft and balloon experiment will be
performed;

1, Determination of the spectral optical thickness of the strato-
spheric aerosol layer and the spectral phase function through measure-
ments of the sky brightness (including aureole) with the help of filter
photometers and spectral instruments.

2. In situ measurements of optical properties of stratospheric
aerosols by a high~precision polarnephelometer and an optical aervsol
counter,

3. HMeassurements of spectral downward and upwatrd fluxes of solar
radiation and infrared radiation at various levels in the stratosphere
as well as the radiation measurements at the surface, Determination of
the radiative flux divergences and net radiaticn in different atmo-
spheric layers.

4. Calculations of all the radiation characteristics of the
atmosphere for its known states with the help of precise transfer
theory, and comparison of the results of calculation with the observed
values,

Laboratory Experiment on Aerosol Formation by UV Radiation: 1Im
laboratory experiment, it is foumd that aercesol particles are produced
by UV radiation (2000 A ~3000R) in various kinds of gaseous organic
molecules; terpene (s-pinene, f~pinene,,..), aromatic compounds (ben—
zene, toluene, chlorobenzene, phencl, naphtalene,.,.), halo-carbons
(freon, carbon tetrachloride,,..) etc, During the MAP period, we are
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planning to study these aerosol particles. We shall attempt to deter—

mine the initial and final producte and their formation mechanisms, and
the measurement of rate constants and temporal changes in size distrib-
ution,

Ground-based Monitoring of Minor Constituents Using Infrared
Millimetric Waves: A radiometer with z range from millimeter to
infrared wave-lengths is planned to be developed, to observe the
spectrum of those gases which are associated with aerosol formation.
The vertical profile of various minor constituents will be obtained by
means Of the inversion technique applied to the observed spectrum,

(d) Coordinated Observations in Antarctica

The major objective of the coordinated observations in Antarctiea
is to obtain a comprehensive, quantitative upderstanding of the dynamics,
structure and minor constituent densities of the middle atmosphere in
the polar region in relation to the middle and low altitude ones, In
the polar middle atmosphere, some significant phenomenz have been ub-
served especially during the winter season, such as the frequent occur—
rence of the sudden warming in the stratosphere and mesosphere, the
maximm transpert of minor comnstituents, and the energy flows down to
the middie atmnsphere from the lower ioncsphere heated by the auroral
particle precipitations.

For the detailed study of the physical structure of the polar
middle atmosphere and ionosphere, extensive cbservations comprising
ground-based, aircraft, baliocon and rocket programs in close correlation
with spacecraft missions will be carried out around the Japanese
Antarctic station, Syowa, during the Map-period.

It should also be pointed cut that the differences in dynamics,
mean structure and compositions of atmospheric species between the
northern and sSouthern hemispheres are largest in winter in the polar
middle atmosphere, The emphasis is therefore placed on the need to make
well-coordinated observations in both hemispheres for middle atmosphere
research.

Main Ground-Based Observations: Lidar ohservations are planned for
the vertical profiles and time variabilities of air molecules and minor
constituents, such as aerosols and ozone in the stratosphere and glkali
metal atoms and aerosols in the mesosphere and the lower thermosphere,
VHF radar observations for the iomospheric irregularities, and spectro-
scopic observations in the visible and infrared region for the measure~
ments of various atmospheric species, such as CH4, No0, CO3, 03 and NOy,
are also planned,

Balloon-Experiments: About 20 balloon flights axe foreseen
carrying a 30 kg paylead to an altitude of 30 km. The foreseen payloads
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are devoted to seroscls, atmospheric species, electron and ion
densities, electric field and auroral X-ray studies,

Rocket Experiments: Twenty rockets are scheduled to make che
measurements, of O3 and NO, densities, electron and proton energy
spectra, ion compositions and electron demsity,

Peception of Polar Orbiting Satellite Data: The satellite data
receiving facilities have been built up at Syowa to obtain physical
information from the middle atmosphere, the ionosphere and the magneto-
sphere. The Japancse polar-orbiting satellite EXDS5-C will be launched
at the beginning of 1984, The data receptions from EX0S-C are scheduled
at Sycwa Station during the MAP period.

f2) Data Analysis and Numerical Modelling

One of the most important projects of MAF should be to make the
best use of observational dataz for the full understanding of the nature
of the middle atmosphere on a global scale.

It can be expected that a great deal of observational data on
various aspects of the middle atmosphere would be cbtained during the
period of MAP from the many observation programs proposed by each
country including the Japanese Natiopal Projects mentioned earlier. In
this regard, there is a need for the establishment of systematic methods
of data analysis as well as the acquisition and archiving of MAP data,

In addition, it should be emphasized that the numerical modelling
of the middle atmosphere would be g powerful tool giving a deeper ia-
sight into the mechanism of physical processes in the middle atmosphere,

For these purposes, four research programs have been planned as
follews:

Apalysis of Glebal Struecture and Circulation of the Middle Atmos-
phere Based on Sairllite Observations: The main subjectes ¢of this pro-
gram are; zonal mear structures of temperature and wind and their
seasonal variations, planetary wave propagation related to sudden
warmings, equatorial waves in connection with the semiannual oscilla-
tion, global ozone distribution and dynamical transport of ozone,
Presently available satellite data for this program are mainly those
obtained by Nimbus 5 and 6 and Tiros N, Meassurements from Nimbus 7
satellite are now being processed and are expected to be available after
1981. Therefore, joint work is planned with the NCAR group in Boulder
for the analysis of Nimbus 7 LIMS data and with the Oxford group for
Nimbus 7 SAMS data, during the period of MAP, In addition, the use of
gruond-based measurements of mesospheric winds by high-power radars
could conceivably complement the satellite data.
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Coupling of Energy Procesces Between the Upper and Lower Atmos—
phere: Global data analysis is planned to study the coupling between
dynamical processes in the neutral atmosphere and energetics in the
ionized atmosphere. Special attention is focused on the relationship
between the day-to-day change of geomagnetic Sg fields due to iono-
spheric wind variations and the vertical energy propagation associated
with atmospheric tides and planetary waves, It is also intended to
build up iong-term statistics of climatic change in relatiom to the
variation of solar activity and geomagnetic field,

Numeriecal Modelling of the Middle Atmosphere: For the under—
standing of the detailed mechanism of physical processes such as the
dynamics, radiation, photochemistry and their mutual interactions, the
following model studies are planned in this project.

1. Three-dimensional, time-dependent global circulation model
including dynamical-radistive-photochemical processes for the strato-
sphere, mesosphere and lower thermosphere,

2. Rather simple mechanistic models to investigate individual
processes such as the wave-zonal flow interaction and radiative balance
for 03, H20 and COj.

As for the general circulation model, co-operative works with the
U.5. groups as GFDL and NCAR GCM groups are planned.

Establishment of a MAP Data Bank in Japan: National data stations
Efor MAP wil] be established and consolidated at three institutes in
Japan to assemble primary data not only from Japanese observatories but
also from all over the world. The main purpose of this data bank is to
supply research scientists with processed data suitable for individual
subjects, as a counterpart to World Data Centers. There is a need for
the provision of some new facilities and systems for the compilation of
large amounts of MAP data,

Comprehensive Analysis of Ionospheric D Region Disturbances:
Analysis based on simultaneous and global observations of disturbance
phenomena which occur mainly in the D region, such as sudden ionespheric
disturbances and ionospheric winter anomaly effects will advance our
understanding of the D region,

ROUTINE METEOROLOGICAL OBSERVATIONS DURING THE MAF FERIOD BY JAFAN
METEQOROLOGICAYL AGENCY

(a) Rawinsonde Observations with Balloons

Routine upper-air observations (including wind obs.) will be con-
tipued at 18 stations (see Table 1)} at 00 and 12 GMT every day.
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TABLE 1
Station List
ELEVATION
STATION II iii LAT. (N} LONG. (E) ABOVE M,S.L,
Wakkanai 47 401 45°25" 141°411 10.9 m
Sapporo?s 3 47 %12 43 03 141 20 18.6
Kemuro 47 £20 43 20 145 35 26.2
Akita 47 582 39 43 140 06 10.0
Sendai 47 590 38 16 140 54 39,4
Wajima 47 600 37 23 136 54 6.3
TatenoZ,3 47 646 36 03 140 08 30.5
Hachijojima/Omura 47 678 33 07 139 47 153.4
Yonago 41 744 35 26 133 21 7.8
Shionomisaki 47 778 33 27 135 46 69.0
Fukuoka 47 807 33 35 130 23 14.2
Kagoshima/Yoshino?:? 47 827 31 38 130 36 282 .6
Naze/Funchatoge 47 909 28 23 129 33 295.0
Ishigakijima 47 918 24 33 124 10 6.8
daha/Kagamizu? 47 936 26 12 127 40 29.1
Minamidaitojime 47 945 25 50 131 14 14.7
Chichijima 47 971 27 05 142 11 4.1
Minamitorishima 47 991 24 18 153 58 9.0
Ryoril 47 513 39 02 141 50 265.0

Note: The above stations except Ryori are for rawinsonde obs.;
The 'l' shows a station for met, rocket obs. only;
The '2' shows stations for ozone obs, with Dobson, additionally;
The '3' shows stations for ozonesonde obs, additiomally.
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The instrument for these routine observations is a new type rawin-
sonde, RS8-80, which has been developed recently and will bz in opere~
tional use from March 1981, in place of the old so called 'code sending'
type, RS II-56T.

The new type rawinsonde is a variable sudio-frequency type which
medulates a fixed radio-frequemcy. The audio-frequency is controlled by
electric resipgtances of the temperature, humidity and preseure sensors,
The main characterietics are in Table 2.

(b) Meteorological Rocket Observations

Wind and temperature observations in the stratosphere and lower
mesgsphere will be mads with the meteorological rocket, MT-135P, at the
Meteorological Rocket Observation Station at Ryori (see Table 1), every
Wednesday as a rule,

(c) Ozone Observation

Atmospheric ozone observations with the Dobson spectropintometer
will be continued at 4 statiens every day, and vertical sounding with
the ozonesonde, KC-79, will be made at 3 stations (see Table 1) once or
twice per month,

EXi35~{ SCIENTIFIC OBSERVATIONS
(8} General Description of the Satellite EX0S-C

EX08=C is the ninth scientific spacecraft of ISAS. The purpose of
its observations is (1) remote sounding of minor comstituents ir the
middle atmosphere, and (2) investigation of the wave-particle inter-
accions in the ionospheric plasma over the Brazilian geomagnetic anomaly
and the auroral zone,

launch date: February, 1984
Launch site: Kagoshims Space Center, Uchinoura, Japan
Launch vehicle: M-35 Rocket
Weight: 200 kg
Planned Orbit
Perizpsis/Apoapsis: 300 km/1000 km
Inclination: 65°
Period: 100 min
Data recorder
Memory: 20 M bits
Recording speed: B8k bita/s and 2 k bits/s
Playback apeed: 32.8 k bits/s
Links to/from the ground
Ground statioms: Uchinoura, Japan, and Syowa in Antarctica
Down link: 136 MHz (50 mW), 400 MHz (0.1 W), and S band (0.1 W)



FECE E o S

P

b e s -

62

IABLE 2

Main Characteristics of the Rawinsonde

PARAMETER SENSOR RANGE
Temperature Thermistor +0 to -85°C
Humidity Carbon hygrometer 0-100% RH
Pressure Aneroid, of constent elastic 1045-5 wb

a)loy, with resistor contacts

Carrier freq, 1680 MHz
Audio-freq, 0-2G00 Hz
Battery 20 v, 150 mA, water-activated
Weight About 650 g including battery
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Ur link: 148 MHz (1 kW), and § band (10 kW)
(b) Mesospheric Ozone

Investigatcrs: T. Makino, H. Yamamoto, and H, Sekiguchi, Physics
Department, Rikkyo University.

Objective: This experiment is to measure the ozone concentration
in the mesosphere (approximate altitude range: 50-90 km) by observing
the 1,27um day airglow emission of the molecular oxygen excited through
the ozone photodissociatioen,

Method and Accuracies: A limb scanning photemeter is used to
measure the altitude distribution of the 1.27 pm airglow emission at
various local times, The optical system is shown in Figure 1. The
first mirror (M1) is controlled to move every 2° step with a reference
signal from the €O 15 uym rediation, which can be measured with the
fourth mirror (M4) as a part of the incoming radiation, The main influx
is focussed by an optical lens (Ll; 5 cmé, £=5 cm) after passing through
an interference filter (F1;1;=1.268 im, AX=240 a).

To detect the 1.27 pm radiation, a 4x5 array PbS detector with a
6ize each of 0.1x0.l mm® is mounted on the Focal plane of the lers Ll.
A detector array (D2) which consists of 4 thermistor bolometers with a
size each of 0.1%x0,1 mm? is used toc detect the 15 um radiation with the
same spatial resolution as Dl. A Ge lens {LZ; Zcmd, f£=5 cm) and an
interference filter (F2; Ag=l5 m, Al=2 ym) are used for the latter
radiation. Both lenses Ll and L2 are specially coated to reduce the
surface reflection, Tuning forks chop the incoming radiations at a rate
of 190 Hz for the 1.27 um radiation and of 21 Hz for the 15 um,

The height resolution for this limb observaticn is about 3 km. The
ozone pro.file will be obtained between the altitudes 50 and 85 km with
sufficient accuracy, The upper altitude should be limited by the de-
tector noise, whereas the lower one should be Iimited by the predomin-—
ance of the solar resonance fluorescence for the 1.27 pm excitation.

(¢} Stratospheric Ozone

Investigators: T. Ogawa, K. Suzuki and N. Iwagami, Geophysics
Research Laboratory, University of Tokyo.

Objective: The objective of this experiment is to measure the
backscattered ultraviolet radiance (BUV) from the terrestrial atmos-
phere, The spectral intensities in the wavelengch regime 2500 K ~ 3500
A are measured by a spectrometer, The global distribution of the ozone
density in the stratosphere and the mesosphere yill be deduced,

Method and Accuracies: This particular instrument comnsists of a
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spectrometer and a narrowband filter photometer whose optical axes are
in the same direction (see Figure 2)}.

The spectrometer has a holographic concave grating with a linear
dispersion of 80 A/mm. A broad UV band-pass filter is inserted in front
of the entrance slit to reject the stray light in the visible wavelength
region. A solar-blind photomultiplier with a CsTe photocathode is used
ag a detector, The field of view is 10°x 15°.

The filter photometer consists of an interfarence fllter for 4050 &
with a passband of 30 £ and a photodiode tube, It has a 10° circular
field of view,

A Hg discharge lemp installed in the spectrometer to calibrate the
detector sensitivity and the wavelength accuracy of the spectrometer.

The wavelength scanning is performed by rotating the grating in the
fixed range every 2 sec. 256 data are sampled to measure the spectral
intensity with a resolution of 5 A, and after 12 bits digitization they
are stored in the buffer memory. The photometer data are sampled every
125 m sec. The spectrometer and the photometer data are transmitted
within 8 sec in the high tranemitting bit rate and within 32 sec in the
low.

The spacial resolution of the spectrometer will be approximately
250 km at the apoapsis ard 80 km st the periapeis. In the normal opera-
tion the optical axis will be oriented toward the anti-solar direction,

(d} Stratoepheric Aerosol and Ozome

Investigators: M, Tekagi and Y, Kondo, Research Institute of
Atmospherice, Nagoya University,

Objective: Measurement of the global distributions of aerosol con—
tent, its Bize parameter and ozone concentration in the stratosphere
with a height resolution less than 1 km,

Method: The density of aerosol, its size distribution and ozone
concentration are estxmnted from the limb absorption of solar radiation
at 500, 600 (03 Chappuis band}, 700 and 1000 mm, when the sun is rising
or setting. With reference to the solar intensity as observed at the
smzll solar zenith angle, the optical depths are determined as the func-
tion of the tangent height of the solar ray path. The vertical distri-
butions of extinction coefficients for aeroscl and ozone are obtained by
the inversion technique, Size parameter is given by estimating the con-
tributions of Rayleigh scattering and ozone absorption and by sub-
tracting them from measured total optical depths.

Instrumental: To attain the high resolution, the system is
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composed of lenses of 100 mm focal length, interference filters for the
selection of the wavelengths and CCD area image sensors. The diameter
of the solar image at the fpcal plane is about 0.9 mm, As the size of
one element of #7. OCD area image sensor is 36x24)m, the solar image is
divided into 26 .horizontal)x39 (vertical) sections, The time required
to obtain one solar image is less tham 60 m sec, The solar images at
respective wavelengths are recorded in every 3 sec, The payload weight
is 3.3 kg, and the power required is 4.5 W. Accuracies are shown in
Table 3,

(e) Stratospheric Minor Constituents

Investigators: Y. Nakamura, A. Matsuzaki, and T. Itoh, Institute
of Space and Astronautical Science.

Objective: This experiment is to measure the seasonal variations
of the global distribution of carbon dioxide, methane, nitrous oxide,
ozone, and water vapor in the stratosphere and mesosphere by observing
the infrared absorption spectra,

Method and Accuracies: This infrared absorption spectra will be
observed for the atmospheric occultation of the solar radistion, The
solar infrared is introduced inco the monochromator by lens systems with
a view angle of 3°, The focal length and aperture of the monochromator
are 100 mm and F/3,5, respectively. The spectral regions observed are
2,7-3.4 pm, 3,.8-6.3 ym, and 7,8-1l} um, and the average resolutiocns are
0,77 em~1, 5.2 em~l, and 4 cm~!, respectively,

These three spectra in the different wavelength regions are
measured pimultaneously within 500 m sec, but it takes 2 sec to process
these spectral data on boaxrd., This means that several revolutions of
the satelllite are necessary to obtain the altitude distributions of the
stratospheric molecules with an altitude resolution of 2=-4 km.

(£) Planetary Plasma Sounder

Investigators: H, Oya, A. Morioka, H, Miyaoka and T, Obara, Geo-
physical Imstitute, Tohoku University.

Objectives: The main cbjective is the measure the jonospheric
electron density profiles in the polar region and the region of the
South Atlantic geomagnetic anomaly where the enhanced particle precipit—
ation is expected, in the altitude range from the F2 peak level to &CJ
km., The plasms waves due to the plasma turbulence associated with the
precipitating particles can Ue observed by the passive cbservation. The
radio waves emanated from the celestial bodies such as the sun, the
earth and plamets in the radio frequency (RF) range from 200 kHz to 3
MHz is also expected to be observed by means of the passive observatiom,

¢ — e o A - 1 T A g . =

g S P g e W TR R o g A St ey o s,



68

TABLE 3

Accuracies of Aerosgol and (zone Measurements

PARAMETER HEIGHT RANGE ACCURACY
Aerosol 10-25 km 26%
25 km 50%
Aerosol size parameter 502
Ozone 10-20 km 20-50%
20 km 5=-10%

The vertical resolution will be 1 km or better
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Methods snd Accuracies: Plasma sounder (active experiment) - An RF
sounder was designed to transmit the frequemcies from 100 kHz to 10 MHz.
The sounding pulse with a power of 300 watt is fed on a 40 m dipole
antenna. The transmitted RF pulse has a width of 100 sec and a
repetition interval changeable from 3.3 to 13.2 msec depending on the
frequency band, The ionospheric echo of the transnmitted sigual is re-
ceived by the sweeping frequency analyzer at a rate from lé to 64 sec
per sweep, either with the narrow (3 kHz) bandwidth or wide (30 kHz}
one. The vertical profile of the electron density can be obtained with
a heigi® resolution of 10 km,

When the sounding pulse is applied, the stimulated plasma waves can
be also measured in the frequency range from 100 kHz to 10 MHz. The in-
o1ty picemi parameters such as the electron demsity, magnetic field in-
tensity and the temperature can be deduced with an accuraey of 0.8% by
applying the frequency sweep system which consists of & quartz—con-
trolled PLL frequency synthesizer,

Natural plasma wave receiver (paszive experimsut) - The naturally
generated plasma waves and radiec waves are planned to be observed in the
passive experiment, with the aid of the sweeping frequency analyzer used
for the plasma sounder. The receiver works as a frequency analyzer for
the frequency range from 100 kHz to 10 MHz, Dynamic spectra for the
planetary and interplanetary radio waves can be obtained with a high re~
solution, The radiometer also measures the absolute value of the energy
flux and polarization of the waves at five fixed frequencies.

The very low frequency (VLF) wave will be also analyzed by the on-
board spectrum analyzer that has a fast switching pevriod of 125 msec for
64 frequency stepe in the range from 200 Hz to 30kHz.

(g) Power Line Radiation

Investigators: T. Yoshine and I. Tomizawa, University of Electro-
Comsitmications,

Objective: The objective of this experiment is a global monitoring
of the magnetic field intensity at 50 Hz and 60 Hz, and the electric
field intensity at their harmonic frequencies below 4 kHz. These
electromagnetic waves are radiated from the power line networks, high
power generators, and other electric power apparatus on the ground.

Method and Accuracies: The magnetic field intensity is detected by
a cored lcop antenna which is installed tog:s:ther with a preamplifier
outside the satellite body. The fundamental frequencies of the world-
wide power line system ars observed at 50 Hz and 60 Hz through a narrow
band filter of the 1 Hz bandwidth with reference to & 55 Hz band as the
background level. The receiver gain can be selected with three 20 dB
steps. The highest gain can measure the magnetic field intenmsity
approximately from 0.1 pI/vHz to 10 pT/vHz.
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The power line harmonics between 500 Hz and 4 kHz c<an be analyzed
with a resolutior of 20 Hz with the aid of the 64~channel spectrum
analyzer of the plasma sounder.

Instrumental characteristics are shown in Table 4.
(k) Electron Density

Investigatore: T. Takshashi and H. Oya, Geophysical Institute,
Tohoku University; and Y, Watanabe, Institute of Space and Astronautical
Science,

Objective: The instrument is designed for the <n-8iiu meagurement
of the ionospheric electron density within an error of #3%. The sheath
capacity is also measured to provide the information on the plasma
temperature, The charge-up :ffects due to the particle precipitation
can alsc be deduced from the capacitance measurement. This particular
instrument may survey the pliasma enviromment in the ionosphere on the
global scale, with special aitention to the ionospheric phenomena
asgsociated with South Atlantic geomagnetic anomaly and to the auroral
ionosphere.

Method and Accuwacies: The equivalent capacitance of a cylimdrical
probe immersed in the ionospheric plasma changes with the applied signal
frequency. The electron density can be deduced by detecting the upper
hybrid resonance frequency at which the equivalent capacitance takes its
ninimum value, Since the effective capacitance in a low frequency range
well below the gyro—-frequency depends on the sheath thickness, the
capacitance observed may give the information on the electrou tempera-
ture and the probe potential due to charging~up effects of the probe.

A block diagram of this particular instrument is given in Figure 3.
Two small cylindriczal probes with a length of about 450 mm and a dia-
meter of 20 mn are put orthogonally on the edge of the solar paddles,
The two probes are planned to be switched alternatively in every § sec
to observe out of the wake of the moving space vehicle. The frequency
of the search signal for the impedance measurement is changeable by 512
steps from 0.1 MHz to 10 MH=z.

The accuracy of the electron density measurement is restricted by
the frequency resclution of the search signal, The error ir about 2%
for a number density of 3x10" electrons/cm3, The probe capacitance can
be measured within an error of 0,05 pF. The time resolutions of the
density measurement are 2 sec ard 8 sec, corresponding to the approxi-
mate spatial resolutions of 16 km and 64 km, respactively.

{i) Electron Temperature

Investigators: K, Hirac and K., Oyama, Institute of Space and
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Bandwidth
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TABLE &4
Power Line Radiation
Instrumental Characteristics

FUNDAMERTAL FREQUENCIES HARMORIC FREQUENCIES

Magnetic field Electyric field

50/60 Hz 500 Hz~4 kHz

1 Hz 20 Hz

0.1 pT/vEz-1 T/ vz 0.1 v/o/Bz-1 oV/m/Hz
2 sec/eycle 16 sac/sweep

Receiver for the harmonic frequency
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Astronautical Science; and F, Yasuhara, Chukyo University.

Objective: The objective of this experiment is to measure the
electron temperature at all heights and latitudes where the satellite
exists, Main interest may be extended to several special phenomena such
as the South Atlantic aiomaly, the midlatitude trough and the plasma
bubbles of the equatoriai icmosphere.

Method and Accuracies: Electron temperature is obtained by de-
tecting the floating potential shifts of the electrode for the
sinuscidal waves applied, The instrument basically consists of a
sipusoidal wave oscillator, a dc amplifier with high irput impedance and
an interface unit for command control and data telemetry {as shown in
Figure 4). Amplitude of the HF signal (30 kMz) is variable stepwise
from 0.5 V to {¢ V in 2 sec to check the deviation from the Maxwellian
distribution for the electron energy. Since four sensors ars mounted at
the edges of four solar paddlen, at least ocne of the four sensors is
outside of the satellite wake. The best dats is therefore selected from
four sensor outputs.

T, and T, can be measured when two of four sensors become perpen-
dicular and parallel to the geomagnetic field depending om the satellite
attitude and location. This instrument is also designed to measure the
satellite potential which might be changed by particle precipitation and
photo emigsion, The electron temperature ranging from 300°K to 4000°K
can be measured with an accuracy of *50 K in the ambient plasms density
of 10" ~ 108 etfcm?,

(3j) High Energy Particles

Investigators: T, Doke and J, Kikuchi, Waseda University} M,
Tsukuda, A, Nakamoto and H, Murakami, Rikkyo University; and K. Nagata,
Tamagawa University.

Objective: The objective of this particular observation is to
measure the energy spectra and £lux of electrons, protons and alpha-
particles with energies higher than 50 keV in the region of the South
Atlantic geomagnetic anemaly and in thes guroral zene, The isotopice
ratio of hydrogen 2H/IH and helium 3He/"He will be measured also to
clarify the origin of enmergetic particles,

Instrumental: The sensors (shown in the figure) consist of five
silicon detectors, two AE detectors, two E detectors and an anticoinci-
dence detector, The characteristics of the detectors are shown in
Table 5. The geometrical factor of the sensor is 0.14 cm2.str. Two
identical sensors are mounted 90° apart in the look direction: one
looks at the anti-solar direction, and the other perpendicular to the
solar direction,
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High Energy Particle Mesaurements

Measured FParameters

Energy range, eléctron+protdn

electron

proton+helium

proton
- helium

Energy resolutiam
Angular resolution

Geometrical factor

Detector

0.14 emZ+str

Detector Characteristics

Dismeter
10 mm
10
20
25
40l
. ! AEI
AT
v
"
f A
.I—\. AEE
xR
En=wmmy FotE;
Eant1

Setup of the sensors,

Thickness
0.1 I
1

343
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Discrimination of electrons is made with a threshold method,
Particles producing energy loss lower than 140 keV in the AE, detector
are electrons. Protons in the energy 0.19~13 MeV and helium nuclei in
the 12-50 MeV are identified by a combination of the AE; and AB; de-
tectors, and protons in 13-37 MeV and helium nuclei in 50-150 MeV are
identified by & combination of the AE) and E;+E; detectors,

Measured parameters are silown in Table 5.

(k) Low Epergy Particles

Investigators: T, Mukai, H. Rubo, T. Itoh and K, Hirao, Institute

of Space aad Astromasutical Scienwue 4nd N, Kaya and H. Metsumoto, Kobe
University,

Objective: The objective of this experiment is to study the energy
spectra of auroral particles, the secondary electrons preoduced by pre-
cipitating particles, the photoelectrons escaping from the topside iomor

sphere, and the low energy particles in the region of the South Atlantic
geomagnetic ancomaly.

Method and Accuracies: The instrument will measure electron fluxes
in the energy range 4 eV-16 keV, sand ion fluxes in the energy range 200
ev-16 keV using the follsowing 3 analyzers:

1, Hemispherical electrostatic snalyzer

Species electrons

Energy range 4 V=300 eV

AESE 6%

Geometrical factor 8x10%em?stry

Blrection of view parallel to the satellite wain axis
Field of view 6.8° cone

2. Quadrispherical electrostatic analyzer

Species elactrons

Energy range 200 eV-16 keV

AE/E 162

Geometrical factor 6.25x10 *emZatr

Direction of view 5 directions in a plane including the
satellite main axis

Field of view 10°%10°

3. Hemispherical electrostatic analyzer

Species ions
Energy range 200 evV-16 keV
ARSE 5%

[Py

A A A g, e

B
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Geometrical factor 5.4x10 3cn?str

Direction of view perpendicular to the satellite main
axis

Field of view 5°% 30°

MIDDLE AND UPFER ATMOSPHERE RADAR (XUR)
(a) Scientific Requiranents

The primncipal requivement of the MU radar is its capability to in-
vestigate atmospheric dynamics, especially in microscale and mesoscale
processes, o~curring in the middle and upper stmospheres. A three-
dimensional wind field, includingz & small but important vertical compon-
ent, is continuously observed both in time and in space with good
temporal and spatial resolution, Faat and continesms beam steerability
is winded for determining fine spatial structures of ths fsst dynamic
processes. Appropriate binary phase coding is pveferred for attaining a
zood rvange resplution witkin the limited average tramsmit power.

Also, the MU radar is . spected to be employed in various sophisti-
cated experinents, such as iuterferometry and monopulse {or simultsneous
lobing) erperiments using two or wore simultaneous besms. It 78 also
envisaged that a small portion of the antenns array csn be excited to
observe nateor trails as tracers of nighttime mesospheric winds,

Moreover, polarization properties of radic wave scattering which
may give an important clue as to the scattering mechanism are investi-
gated, Hence linear 8s well as circular polarizations can be generated
pa desired,

Finally, it is necessary to process a large amount of received data
with sufficient apeed. A programable array processor is more
susceptible to the aferementioned varicus sophisticated observational
setups than the special-~purpose hardwares.

(b) General Dusign

The MU radat ja a pulse-modulated momostatic Deppler redar system
similar to the Jicamarca (Peru), SOUST (Germany), Poker Flat (Alaska),
Sunset {Coloradc), and Platteville (Colorado) radars. The MU ypadar
works st & frequency of the lower VHF range, nezr 46,5 MHz, with a baand-
width of about } KZz. The bandwidth is limited by government Irequercy
allocation restrictions in Japen.

The baric parameters of the MU radar are listed in Table 6 and the
general concept of the configuration is given by the block diagrsm in
Figure 5.
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TABLE 6

Mu Radar Designm Specificetions

Radar system

Opexational frequency

Transmitter
peak power
average power
pulse length
pulse repetition freq.

Ancenna
polarizations
aperiure
beam width

Receiver
dynamic range
IF bendwidth

Master oscillator

SPECLFICATIONS

monostatic pulse radaw; active phesed
array system

46.5 HMHz

1 MW min

50 kW min (duty vatio of 5% mip)

2-200 ps (variable)

2.5 kHz min for pulse length of 2 us
{smaller for longer pulges}

linear and gircular
circle of about 100 @ iu dismeter
3.6° {(full antenns)

70 dB min
1 MMz maximum

Tubidium vapor
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Figure 5

Block diagram of the MU radar. Asterisks show that the radar controller
and the TR module controllergé are connected. Each array element is pro-
vided with un independent TR module consisting of a high-power amplifier,
low~-noise preamplifier, etc. TR meodules in each subsystem are controlled
by a TR module controller, Sets of TR modules snd TR module controller
are housed in six bgoths built in the antenns site. Monitor and control
of the overall radar operation, modulation and demodulation, and data
procesging are performed in the control building.
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A marked feature of ti:is system is that each element of the phased
array is activated by its own power amplifier, The peak output power of
each amplifier is envisaged to bes more than 2.5 kW, and it is supposed
that more than 400 of these amplifiers are coherently driven to attain a
total peak power of more than 1 MW,

Each element of the phased array ie also provided witkh a receiver
preamplifier, so that bath the up-convert from and the down-convert to
the intermediate frequency (IF) can be done near each element, Both the
pover amplifier and the presmplifier are mounted on a transmitter—
receiver (TR) module located in booths in the array and comnected to
each element via a measured coaxial cable.

The whole system ie grouped into 25 subsysteme that can be
independently activated in order to generate several separate beams,
The IR modules are housed in six booths built within the array site;
there are about four subsystems im each booth.

The pulse modulation und demodulation and the data processing are
done in the control building. A microcomputer network monitors and con-
trols the sptennas and the TR modules, The transfer of the IF and
control signals between the TR booths and the control building is done
via multicore coaxial cables of equal length,

The following advantages of this system expected to fulfill the
scientific requirements are worth mentioning:

1. A phase shift is obtainable at & low power level by variable
phase shifters controlled by electronic means, This enables fast and
continuous scanning of the antenpa,

2. The system can be divided into many subsystems, and it is
possible to generate simultaneously the desired number of independent
beams, This capability allows fnr various sophisticated experiments to
be performed,

3. Two—-way losses produced in the feeding network of a passive
phased array ate not important.

4. A particuler aperature distribution of excitation may be wore
readily obtained, since the amplitude and phase of each element of the
array can be, in principle, individually controlled, This mekes it
theoretically possible to achieve an antenna with extremely low side
lobes,

The MU radar system will be placed adjacent to the meteor radar
aystzm of Kyoto University in a national forest, Shigaraki, Shiga (34°N,
136"E), The construction is scheduled to start in 1981, In the first 2
years the radar system with the full aperture will be completed wirh a
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peak output power of about several tems of kilowatts, The power will
be increased up to more than ! MW in the following 2 yzars. The
directivity of the antenna will routinely be checked by a monitoring
receiver (MUM} on beard Japanese satellite EXOS-C after the completion
of the system,

It is expected that the MU radar will play an importaat role in the
middle atmosphere program (MAP) between 1982 and 1985 in the Asian
sector, where there are no such facilities, One of the stromg technical
advantages of the MU radar is that ir will be possible to realize
almost any desired scale of similar system in the 50-MHz range by
changing the number of the IR modules which may be standardized.

Figure 6 shows an artist view of the radar.
A SPECIAL PROJECT FOR THE ANTARCTIC MIDDLE ATMOSPEERE

The Draft Minutes of the MAP Steering Committee Meeting held at
Urbana, XIlliusis, from 27 July to 2 August 1980 carries the following
report: "The Committee agreed that the Japanese special project for the
Antarctic could Become a part of MAP if organized on an international
scale. It was suggested that the Japanese invite other- countries ta
participate. These other countriee will need a sufficiently detailed
description of the project, sc that they can see what form their coop-
eration can take. Dr, Takeo Hirasawa of the Polar Research Institute i3
the coordingtor ard would become the international coordinator if the
project becomes an official MAP project. This question can be decided
2t the 1981 MAP AssBembly". The present yeport has been prepaved on the
basis of the above report by Dr, E. R. Dyer, Jr,, the former Secretary
of SCOSTEPR.

It is our desire to invite, in particular, those countries which
maintain observatories in the northern and southern polar regions, We
would like to suggest the setting up of an organization of the partici-
pants to distuss, plan and coordinate the programs of various experi-
ments relative to the polar middle atmosphere.

(a) Introduction

The Special Committee of Solar Terrastrial Physics, Japau, has re-
commended the coordinated observations of the middle atmosphere in
Antatctica should be carried cut as one of the major projecte of the
Japanese national Middle Atmosphere Program (MAP). TIn order to make
comprehensive observations of the polar middle stmosphere over the wide
Antarctic region, the cbservations should be carried out in cooperation
with the other countries which participate in the Autarctic Research
Expedition, Tkis document describes the scientifie objectives of polar
middle atmosphere research in Antarctica and the Japanese observations
whith will be performed around the .Japanese Antarctic station, Syowa.
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This is to provide MAP-participating countries with & detailed descrip—
tion of the scientific project so that they can coneider their positive
cooperation towards the better accomplishment of the MAP enterprise. It
is hoped to establish the project as an international cooperative effort
involving many countries slso interested in these objectives.

(b) Scientific Aims of the Project

Dynsmics, Structure, and Atmospheric Corposition of the Middle
Atmosphere in Antarctica: The dynamics, structure, atmospheric composi-
tion and aerosol abundance sf the middle atmosphere in artarctica are
different from thoee in the middle and low latitude regions because of
differences in the geographic, geophysical and biochemical situations;
namely, the influence of the dominant particle precipitation on the
chemical and dynamical processes within the polar middle atmosphere;
the cooling of the atmosphere by the ice c¢overing the Antarctic zomtin—
ent; the difference in the effective intensity of the solar ultra-violet
radiation; and the difference in the biochemical enviromment from which
the minor comstituents in the atmosphere originate, The present data of
the Antarctic middle atmosphere are scarce, 8o it is important tu
collect quantities in the middle atmosphere over a wide area in
Antarctica, Based on these data, it is possible to obtain a cemprehen-
sive understanding of the actual conditions of the Antarctic middle
atmosphere in relation to middle and low latitudes,

We therefore propose intenmsive coordinated observations in
Antarctica of the following items temporarily and spatially;

1, The mean distribution of temperature, pressure and density and
its seasonal evolution; and the influence of radiation and motion on the
distribution of these quantities,

2., Composition of minor constituents and excited species, and
their vertical profiles and time variabilities,

3. Role of the ozonosphere and quasi-recurrent features of sudden
warming,

Particle Precipitation and Interaction of the Middle Atmoaphere
with the Lower Ionosphere: In the polar regionm, of particular interest
is the dominant particle precipitation from the magnetosphere into the
upper atmosphere., The particle Iluxes exert am influence on the
chemical and dynamical processes in the polar middle atmosphere, namely,
joule heating in the lower ionosphere by the precipitating particles;
propagation of kinmetic and electromagnetic energy down to the middle
atmosphere and its influence on the structures and motions of the middle
atmosphere; particle fluxes from the magunetosphere and their chemical
and dynamical effects on the composition of the middle atmosphere.
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Therefore, in order to make clear the physical process of the
effect of the precipitating particles on the polar middle atmosphere,
coordinated GBR (ground-based, balloon and rocket) observationa should
be carried out to measure the distributions of 04, s ion and electron
compositions, X ray input and precipitating partxcle §1ux.

Atmospheric Pollution: As the biological and chemical activities
in Antarctica sre very low because of its severe natural enviromment, it
is reasonable to consider that most of the minor constituents (of
biological or chemical origin) in the Antarctic middle atwmosphere have
originated in the middle and low latitude regions wi.cre these activities
are very high, Based on the data of the stable minor comstituents
obtained in Antarctica in relation to those in the middle and low
latitude regions, it is possible to discuss the diffusion ou & large
acale of the middle atmosphere toward the polar region from the lower
latitudes, Furthermore, because Antarctica is the farthest from the
middle and low latitude regions in the northern hemisphere where
atmospheric pollution is most dominant, the Antarctic region is the most
suitable place for menitoring the global diffusion of the atmospheric
polution.

We therefore propose routine-based observations of the minor con-
stituents in the middle atmosphere, such as €03z, NOy, CO, CH4, O3 and
S0 .0

Difference Between the Northern and Scwthern Polar Middle Atmos-
phere: Although both the Arctic and the Antarctic are ilocated in the
polar regions, their geographical and biochemical enviromments are very
different from each other. It has been pointed out that the difference
between the Arctic and the Antarctic regions is largest in the winter of
both hemispheres in so far as the average structure dynamics, constitu-
tion and aerosol content in the middle atmosphere are comcermed.

In order to compare the dynamics, structurc and composition in both
hemispheres, the emphasis should be placed on making co-ordinated GBR
observations in both hemispheres,

(c)} Japanese Polar Middle Atmosphere and Ionosphere Ressarch Activities
Planned for 1982 to 1985 (MAP Period)

Careful planning should be dome to insure weli-organized ground-
based, aircraft, balloon and rocket programs, in close sorrelation with
spececraft missions, Extensive observations will be carried out at the
Japanese Antarctic station, Syowa (69°00'S, 33°35'E; geomagnetic lat, -
70.4°, long. 79.4°). The outline of the development of our programs is
given below.

Ground-Based Observations: Lidar observations for vertical
profiles and time varisbilities of air molecules and minor constituents,
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such as aerosols and ozonme in the stratosphere and alksli metal atoms
and aerosols in the mescsphere and the lower thermosphere.

Spectroscopic observations in the visible and iafrared region for
the measurement of various atmospheric species, such as (Hy, N30, CO, 03
and NO..

VHF radar observations for the electron density and electric field
irregularities in the lower ionosphere,

Observations of particle precipitation; all sky camera (35 mm;
every 10 sec); auroral zenith photometers for rapid variations {4278 1);
pulticolor geomagnetic meridian scamning photometer (5577 &£, HB); high
sensitive TV camera with filters (5577 &, 6300 L); vertical imcidence
ioncsonde; riometer (20, 30, 50, 70 HHz).

Observations of electro-magnetic waves; narrow band intensity
recorder (0.75, 2, 5, 8, 12, 25, 75, 150 kHz), ELF hiss recorder (0.2~2
kHz); chorus recorder (50 Hz-4 kHz); Efluxgate magnetometexr; induction
magnetometer,

Balloon Experiments: During the MAP period, sbout 20 balloon
flights are forcseen carrying a 30 kg payload to an altitude of 30 km.
Their size is 5000-10000 m3 The anticipated payloads are devoted to
aerosols, atmospheric species, electron and ion demsities, electric
field and aurcral X-rays studies, More than 100 small balloons (about 5
m3) will be flown for observationa of the ozomosphere,

Sounding Rocket Experiments: Twenty rockets will be used during
the MAP period., Rockets of the 17 5310 type (ceiling altitude -~230 ka,
payload -~40 kg) and 3 S520 type (ceiling altitude -350 km, payload -80
kg) are scheduled to make the following measurements: 03, NO denmsity,
electron density and electron temperature, electronm and proton enexrgy
spectrum in the 3 energy ranges (1-10 Kev, 3-100 Kev, and 500 Kev), flux
of high emergy patrticles (E>30 Kev), DC electric and wagnetic fields,
eglectric and magnetic £ields in the frequency range of 0.2-10 kHz,
glectric fields in the frequency range of 0,]1-10 MH=z,

Aircraft Measurements: Two airplanes (Pilatus Tyurbo Porter PC-6
and Cessna 185) are available around Syowa Station to observe contents
of minor species, aerosol abundance and solar radiation.

Reception of Polar Orbiting Satellite Data: Satellite data Te-
ceiving facilities for ISIS-I and II and Tiros bhave been built up at
Sycwa to obtain physical information on the middle atmosphere, the iono—
sphere, and the magnetosphere. The Japanese polar—orbiting satellite
EX08~C will be launched at the beginning of 1984, Data reception from
EXOS-C is scheduled to be made For Syowa Station during the MAP period.
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Cooperative Balloon Observations in the Northern and Southern Polar
Regions: In September 1980, the Natiomal Imstitute of Polar Research,
Japan performed balloon f£lights at S5C Esrange, Sweden, in collaboration
with Swedish scientists. Ozone content, X-rays and VLF waves were mea-
sured to study the high-latitude (auroral zone) upper—atmospheric
phetemesa associated with magnetospheric/ionospheric activities. During
the MAP period, the balloosn observations in the geographic and geo—
magietic conjugate ares (European region) of Syowa Station, Antarctica,
will be zontinued to investigate the differences of the phyrical condi
tions of the polar middle atmosphere between both hemispheres.

Schedule: The ground-based, balloon, aireraft measurements and the
reception of satellite data described in this document will start st the
beginning of 1982 around Syowa Station in Antarctica. Sounding rocket
experiments will be carried out from 1984 to 1986, The coordinated
observations in Antarctica will extend over a period of 4 years to ob-
tain pufficient data on the seasonal evolution of the physical and
chemical quantities in the polar middle atmosphere.

{d) List of the Principal Investigators

Ground-Based Observation:

Names Affiliation

Lidar Y. Iwasaka Water Research Imstitute, Nagoya
University, Chikusa-ku, Nagoya,
Japan

Spectroscopy M, Tanaka Geophysical Institute, Tohoku
University, Aramaki Aoba, Sendai,
Japan

VHE R. Fujii National Imstitute of Polar

Resesrch, Kaga Itabashi-ku, Tokyo,
Japan (NIPR)

Aurorap M. Ayukawa NIFR

Electromagnetic H. Fukunishi NIER
waves

B8alloon, Rockets, Aircraft and Satellites:

T. Hirasawa NIFR
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MAP-RELATED ACTIVITIES IN NEW ZEALAND

Tides, gravity waves
and turbulence

Electrodynamics of the
niddle atmosphere

Stratoapheric
composition

W. J. Baggaley

Department of Physics

University of Canterbury

Christchurch
NEW ZEALAND

Meteor drifts

Partial reflection
drifts (Christchurch
and Antarctica)

Airglow studies
{Louder)

Al sbsorption measure-
mente (Christchurch
and Antarctica)

Flectron density pro-
file from polarimeter
measurements
(Christchurch and
Antarctica)

D-region electron
densities from VLF/ELF
propagation

Optical monitoring of
oxides of nitrogen
(Louder)

W, J. Baggaley {(Univ,
of Canterbury, Chriet-
church)

G. J. Fraser (Univ, of
Canterbury, Chriat-
church)

R. 5. Unwin (DSIR
Physics & Engineering
Labs)

G. J. Fraser (Univ. of
Canterbury, Christ-
church)

G. J. Fraser (Univ. of
Canterbury, Christ-
church)

B, 8. Unwin (DSIR
Physics & Engineering
Labs)

R. S. Unwin (DSIR
Physics & Engineering
Labs)
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MAP-RELATED ACTIVITIES IN SPAIN
J. 0. Cardus

Observatorio del Ebro
ROQUETES (Tarragu.a)
SPAIN

Although the MAP-rolated activities in Spain are quite limited at
this time, the following information on the "El Arenosillo" Atmospheric
Sounding Station was furnished by Dr. D. Morema, Atmospheric Sounding
Station, Instslaciones de "Ei Arenosiilo", Mazagom (Huelve), Spain.

Situated in southwestern Europe (Huelva—Spain}, 37°0%' 45" N - §°
44" 30" ¢, 42 meters over MSL altitude snd a mild climate (300 days of
clesr skies) El Arencsillo is an internationally well-known scunding
rocket range with 476 rockets launched, of 19 different types. Since
its inguguration in October 1966, other scientific activities have
systematically developed, related to studies of middle and upper atmos-
phere parzmeters. This is a general description:

Vertical Incidence Ionospheric Sounder {model JS5W): Supplies in-
formstion about ionospheric layers E, Fl and F2 through a frequeniy scan
of 0.25 to 20.25 MHz, with programmable scane up to altitudes of Z0J0
im, The ionograms are filmed through 35 and 16 mm cinematographic
cameras, in order to analyse the electron density in these layers.
Records are programmable, being performed normally each hour with 1
minute duration,

The measured parsmeters are sent to WDC A (USA), WDC Ci (U.K.), IEN
Galileo Ferraris (Italy) and Observatorio del Ebro (Spain).

Absorption Meter (A3 Method): Supplies information about the inte-
grated value of the electrun densiky in ionospheric D layer.

A transmitter located 424 km from the receiver transmits a fixed
frequency of 2,83 MHz, supplying information every 5 minutes,

The measured parameters are sent to WDC A (USA), WDC ¢l (U.K.),
Siberian Institute IRRUTSK (USSK) and Observatorio del Ebro (Spain).

Dobson Spectrophotometer Number 120: Used to derive the atmes-
pheric ozone total content. Daily records are kept following the
international czone program recommendations,

The measured parameters ave sent to WODC (CANADA), Siberian
Institute IRKUTSK (USSR) and Envirommental Reseazch Laboratories,
Boulder (USA).
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Electrical Potential Meter at I m Altitude Gver the Ground: This

equipment is being installed with normal operation expected at the end
of 1981.

Hourly records will be kept te be sent to the appropriate World Data

Centers, These records are openm to the International Sciemtific
Community.



90

MAP-~RELATED RESEARCH IN SWEDEN
G. Witt

International Meteorological Inatitute
University of Stockholm, Arrhenius Lab.
F. 0. B. 5-10405, Stockholm
SWEDEN

Research in the Middle Atmosphere in Sweden is carried out by a
limited number of scieniific groups, The research program is stroungly
oriented toward scientific problems genuine for the high geographic and
geomagnetic latitude of the country, Following a tradition this program
iz based to a great extent on internatiomal cooperation invelving both
the exchange of scientists, participation of foreign groups in specifie
Swedish rocket payloads and the organization of coordinated field cam-
paigns for investigating interrelated phenomena. fThe research program
is funded ly: Swedish Board for Space Activities (rockets, balloons);
and the Secience Research Council (a1l ground-based refearch).

The groups actively engaged in MAP-related research are:

Dept. of Metecrology, University of Stockholm
- Atmospheric optics and spectrophotometry
- Photochemistry and transport of minor gas constituents
(odd oxygen, odd nitrogem, odd hydrogen)
— Auroral spectroscopy
~ Noctilucent clouds

Uppsala Tonosphere Observatory
— Ion chemistry of tle lower ionosphere
— Noctilucent clouds

A national representative hag been appointed by the National
Committee for Geodesy and Geophysics in 1981, The opportunity to
coordinate Swedish research projects with complementary efforts within
MAP is being recognized and at least one current investigation (Preject
Camp) has been considered as a possible MAP project,

The Cold Arctic Mesopause Project (CAMP) is aimed -t the explora-
tion of physical and chemicel processes related to the cold summertime
mesopause and the nature of noctilucent clouds. A coordinated campaign
involving both rockets, balloons and ground-based instrumentation is
scheduled for the summer of 1982. The coordinator of CAMP is Mr. L.
Bjorn, Uppsala Ionosphera Observatory,

A considerable baais of experimental resources exist, including
both ground-based instrumentation and recovered souznding rocket payloads
as listed on the following page.
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Bocket Payloads

835 OXYGEN launched 1981 (multi-wavelength photometry of airglow
emissions related to the chemistry of oxygen compounds),

8§27 TWILTGHT launched 1378 and 1979 (differential~absorption
grating polvchromstor for measuring nitric oxide and other ultra-
violet ==isgion features in the day and twilight airglow and
auxiliary filter photcometers),

Selective Optical Atmospheric Sonde (S0AP) to be launched 1982
(active optical devices for measuring the molecular density and
atomic oxygen using RF-excited noble gas lamps, complemented by a
pair of photopolarimeters).

Ground-bagsed Resources

List

Mobile 1 - Scanning Ebert spectrometer and photometers used in
auroral and airglow studies,

Wide Angle Michelson Interferometer (WAMI) - For measuring neutral
wvinds and temperature in the thermosphere in coordination with
EISCAT (Xiruma).

of objectives of the current scientific research:

Spectroscopy and photochemistry of atomic oxygen.

Aeronomy of H,0 and noctilucent clouds.

Penetration of soclar UV radiation into the mesosphere,

Witric oxide in polar latitudes.

Auroral optical emission features relevant to EISCAT and rocket—
borme plasma and particle experiments,

Thermospheric winds and temperature in the auroral zone,

Ion composnition of the lower ionosphere,
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MAP-RELATED ACTIVITIES IN TAIWAN
A, Tran

Department of Atmospheric Sciences
National Taiwan University
Taipei, Taiwan
REPUBLIC OF CHINA

Listing of MAP-related projects proposed for Taiwan follows:

Department of Atmospheric Sciences, National Taiwan University:
1. Measurements of stratospheric conductivities and electric
fields,
2, Wave oscillations near the tropopause in subtropical regions.

Department of Atmospheric Physics, Nationmal Central University:
1. Thermospheric tides,
2, Characterlstics of gravity waves assoclated with severe weather
and ionospheric disturbances.
3. Neutral atmosphere and ionosphere coupling,

Telecommunications Laboratory, Directorate Geveral of Telecommunications

1. Resl-time recording of the high-frequency doppler fregquency
shift at Lunping Observatory (25°N, 121°10*E}.

2. Micro-bazographic recording at Lunping Observatory.

3. Observations of D region absorption phenomena by use of
riometer at Lunping Observatory.

4. Continucus counting of lightning f£lashes in middle and upper
atniogsphere,
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UK, PARTICTPATION IN THE MIDDLE ATMOSFHERE PROGRAMME
L. Thomas

Department of Physics
Univereity College of Wales
Aberystwyth, 5Y23 3582
UNITED KINGDOM

Responsibility for promoting and coordinating MAP activities within
the U.K, rests with the British Nationa) Committee¢ for Solar-Terrestrisl
Physits, A survey carried out by this Committee in 1978 revealed that
at least twenty separate groups planned to participate in MAP and it is
likely that other groups are conducting research relevant to MAP objec-
tives, Following a workshop-type meeting held on 30 June 1980, three
general areas of study were identified: Stratospheric compusitionm,
mesospheric and lower ionospheric structure and composition, and middle
atmosphere dynamica, '

As laboratory investigations of chemical reactions and of spectro-
scopy play an essential role in middle atmosphere studies, a brief
review of relevant U.K. laboratory studies is given in the section
"Laborastory investigations",

STRATOSFHERIC COMPCSITION

For field measurements, a variety of techniques and platforms are
to be used by groups at the University of Oxford, Meteorological Office,
National Physical Laboratory, Atomic Enmergy Research Establishment
(Harwell), and Ruthexford and Appleton Laborastories, The Interests and
aims of the groups appear to be focused on four basic areas: NOy
chemistry, stretospheric Hy0, the importance of dynamics in changing the
pure~-chemistry constituent field, and the processes of exchange (mass,
energy and mementum) between the stratosphere and troposphere.
Activities are described below in order of deecreasing altitude, corre~
sponding to the height levels of the different observational platforms;
modelling activities are outlined in Modelling Studies,

(a) Satellite-Borne Experiments

Remote-sounding measurements from satzllites offer the only means
of studying the stratosphere on a truly global basis, It ~an be shown
that many of the major unsolved scientific problems requi .2 global-scale
measurements of temperature, composition and wind fields in oxder to
achieve a astisfactory understanding of the radiative, chem!:al and
dynzmical processes that are occurring. As examples of such problems
may be cited: the role of transport in the stratospbere through both
mean and eddy motione, the distributions of chemical sources and sinks,
and the energy, momentum and mass tranafer processes between troposphere
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and stratosphere and between stratosphere and mesesphere, Satellite-
borne experiments are likely to remain central to the study of the
stratosphere in the current decade and U.K. groups will be involved.

At Oxford, the current programme of satellite experiments for
atmospheric studies is centred on the SAMS (Stratospheric and Meso-
spheric Sounder) experiment on Nimbus 7., SAMS, an infra-red limb-
sounding spectrometer containing a variety of pressure modulated radio-
meter (pmr) channels, is designed to investigate stratospheric and
mesospheric temparature, compositior and, to a limited extent, winds on
a global basis, Constituents being measured with SAMS are H,0, CH,,
N0, CO and NO. G5AMS was preceded by other instruments on earlier
satellites in the Nimbus series, all of which successfully made measure-
ments in the middle atmosphere. Anslysis of SAMS data (and, it is to be
hoped, the continued operation of the SAMS experiment) will continue
well into the MAP period.

Plans are well advanced to fly an improved version of SAMS (ISAMS)
on the NASBA Upper Atmosphere Research Satellite (UARS) in 1987. This
instrument (again based on the pmr primciple) will measure a wider range
of constituents, as well as temperature and winds, with greater accuracy
{than SAMS); by virtue of improved detectors. Though somewhat late for
the Middle Atmosphere Programme, UARS and ISAMS will make a major con-
tribution to our understanding of the midéle atmosphere

Objective analysis of stratospheric tempersatures on & global scale
is carried out routinely by the Meteorological Uffice in near real time
using data from the stratospheric sounding units on the Tiros N series
of operational satellites, received by a direct line from NOAA. It is
hoped that this activity will be continued throughout the MAP,

(b) Balloon-Borne Experiments

Studies of stratospheric composition with balloon-bornme experiments
have been carried out by groupe at Oxford University, the National
Physical Laboratory (NPL), and AERE (Harwell); balloon-borne measure-
ments eould be one of the major contributions to the MAP by U.K.
scientists,

The power of the balloon technique is that it ellows much greater
vertical resolution in the stratosphere than do other methods. The
vertical structure of the stratosphere on & fine scale of, say, 10 -

100 m is currently of great interest, and may be observable through
measurements of temparature, H20 and 03 with good vertical resolution,
In addition, balloons permit in-gifu study of the dominating chemical
reactions, often using quite complex and heavy instruments which csnnot
be easily flown on other vehicles, Balloon-borne experiments can also
meke a significant impact in the study of tropospheric-stratospheric
energy and mass exchange processes, by allowing measurements of vertical
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temperature and composition distributions, for example, in regions of
mid-latitude tropopause folding.

Further balloon measurements of ND, N0 and other species, such as
HCLl and, possibly, CHj0 and ClONO;, are to be made by the Oxford group
uging balloon-borne pressure modulator instruments, continuing an exten-
sive and significant aeries of measurements by this team, The simultan-
ecus measurement of a pair of reactive constituents like NO and ROz
allows a much more sengitive test of chemistry and of the poesible role
of transport, than does & measurement of either one alone.

It is expected that the 5IBEX (Submillimetre and Infra-red Balloon
Experiment) series of experiments by the NPL group will be continued
into the MAP period. In SIBEX, two novel spectrometzers, one a liquid-
uitrogen cooled 8 to 12 m grating spectrometer, the sther a 100 to 1000
um very high resolution Michelson interferometer {cocntributed by the
Institute of Research on Electromagnetic Waves, Florence), make emissjon
spectroscopic measurements of such species a Hz0, 03, BNO3, CF3Clg,
CFC3, N30, CO, HCl and HF, A current experiment entitled NOBLE
(Nitrogen Oxides Balance Experiment) includes an improved version of the
NFL cryogenic spectromcter and a set of Oxford pressure medulated radio-
meters to study the diurnal variatiome im the demsities of thea NOy
family (NG, N0, No0, ENC;and Np05): the simultaneous and continuous
measurement of these constituents has not been achieved previcusly.

This theme of coordinated measurements to attack a specific topic is
likely to be continued by these groups.

At AERE (Harwell), atudies of stratosphevic composicion are being
made by balloon-borme cryc-capture techmiques with subsequent laboratory
analysis using gas chronatography and mass spectrometry. This work is
being carried out in collaboration with scientists from the Federal
Republic of Germany, using balloons flown from the laumch centre in
southera France,

A Rutherford and Appleton Lsaboratories group plane the development
of balloon-borne microwave heterodyne radicometer systems, initially to
make measurements of Hy0 and 03 at 183 and 184 GHz, but later of other
species which are spectrally active in the 100 to 400 GHz renge., These
planned balloon flights are listed in Teble l.

(¢) Aircraft-Borne Experiments

Aircraft-mounted experiments permit detailed examination of the
dynamics, chemistry and radiation f£ields at selected heights,
particularly in and around the tropopause, Plans have been formulated
byAERE (Harwell) for sampling measurements during two flights of a Lear
Jet during 1981. It is hoped that these measurements will continue into
the MAP period.
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{a)

(b)

TABLE 1

U.K, Balloon—- and Aircraft-Borne Experiments Pertaining to the
Middle Atmosphere Programme

GROUP
Balloons
Oxford University
{with National
Phv~ieal Laboratory)
Oxford University
National Physical
Laboratory (with
University of Florence

and Oxford University)

AERE {Harwell)

Rutherford and
Appleton Laboratories

Aircraft

AERE (Harwell)

Meteorological Office

MISSION

NOBLE

pressure modulated
radiometer

SIBEX III

cryo—capture ex—

periment (as part
of German balloon
flight progrimme)

microwave spectro-
meter experiment

air samples (Lear
Jet)

measurements with
gas chromatograph,
frost-point hygro-
meter, and grab
samples

DATE (OF FLIGHT)

spring 1981

continuing
throughout MAP

summer 1982

198)

1983-84

1981

continuing
throughout MAP
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The Meteorological Office operates a Hercules aircraft which will
be used tc make tropospheric messurements of minor coastituente and
trace species which are important to studies of stratospheric
composition,

These plans for airborne experiments are shown in Table 1.
(d) Ground-Based Studies

In the U.K., ground-based optical observations of the high
atmosphere are frequently limited by cloud, However, such observations
clearly have a contribution to mske especially since the time reselution
possible using & stationary ground-based experiment is virtually limit-
less. Lidar msthods can also yield very good vertical spatial resolu-
tion. The Meteorolegical Office makes ground-based measurements of
stratospheric 03, as part of the Dobson network, using the scattered
skylight technique., This method is capable of & high absolute aceuracy
(of a few per cent) in the totsl stratospheric column of 03.

(e) Modelling Studies

At Oxford, a two-dimensjonal model of the stratosphere and meso-
sphere has been developed, and is contirually being iwmproved, Aspects
of the general circulstion (e.g., mean and eddy fluxes) and a wide range
of chemical reactioms are included, and the model is refined by
comparing it with data acquived from satellite- and balloon—experiments,
Extensive modelling in both one-dimension and three-dimensions has been
carried out at the Meteorological Office for a number of years, and is
expected to continue into the MAP period, A one-dimensional radiative-
photochemical mode]l has been used to study the effects of fluorocarbons
and of COo on the ozome layer. A three-dimensional general circulation
model has been used to examine fluzes of water vapour across the tropo-
pause and to infer a global OH distribution., Objective analysis of
stratospheric temperatures from Tiros N satellites is carried out
routinely and used in simulation studies with a three-dimensional
stratosphere-mesosphere model, particular attention being paid to
stretospheric warming effects, The Meteorological Office also plsms to
participate in the UARS progremme in providing a dats assimilation
scheme for amalysis purposes,

An important aim of the U.E. contribution to the MAP will be to
ensure the maintenance of a close and continuous interaction between
modellers and experimenters, for such & combination of expertise cam be
expected to yield valuable insights,

MESOSPHERIC AND IOWER IONOSPHERIC STRUCIURE AND COMPOSITION

In-gitu observations of the meogphere and lower ivnosphere rely om
the use ot Betrel rockets. The potential U.,K. contribution based on
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this vehicle is described in terms of specific scientific projects in
Thermal Structure through Neutral Constituents at High Latitudes, while
cbservations with the EISCAT facility are outlined in EISCAT Obserya-~
tions of the Lower Lonosphere. :

(a) Thermal Structure

In-8itu observations of temperatures at heights above about 60 km
have been carried out at only a few sites and a¢ sparse intervals.
These observations, using the grenade-sounding and pitot-static tube
techniques, have revealed s numpber of temperature-structure variationu
which could not arise from radiative influences alone. At widdle and
high latitudes, a large Beasomal variation is observed mnear the meso-
pause, summer temperatures being lower than those in winter by about 20
toe 70 K depending on latitude. The thermal balance at these heights is
not understocd. Large-scale redistribution of heat is likely to be
imporiant, infra-red cooling ies complicated owing to the absence of
local thermodynamic equilibriim, small-scale phenomena through eddy con~
duction or dissipatlua way play important roles, and the effect of
chemical heating owing to atomic oxygen recombination must be included.

Seasonal variations of temperasture are significant in understanding
the boundary between the thermosphere and the underlying mescsphere,
The mesopause can be of such low temperature during the summer that it
forme an efficient cold trap in the vertical tramsport of water vapour,
Furthermore, the inversion above the mesopause must in all seasons
impose great stability on that part of the atmosphere. The small-sacale
vertical struture revealed by in-gitu measurements provides clear
evidence of the presence of atmospheric gravity waves at mesospheric
heights, In addition, a knowledge of temperature with a height resolu~
tion of about 1 km is required for composition studies, since a correct
repregentation of both the neutral and ion chemistry involved needs to
take account of the temperature-dependence of many chemical reactioms.
From these consideratioms, it is evident that collaborative investiga-
tions of mesospheric or D-region phencmena need to include measurements
of the height varistion of temperature.

There seems £0 be no prospect of measuring the small-scale tempera—
ture structure of interest with satellite-borne instruments, not even
with iipb-scanning radiometers, Plans are io hand for deriving tempera-
tures in the mescsphere and lower thermosphere from measurements using
twos techniques employed on Petrel rockets. Flights using the pitot—
static method are being undertaken by the University of Aberdeen, and an
approach deapending on the different zomvective heat transfers to two
wires, one of which has undergone heat treatment under vacuum, is under
development at the Univarsity College of Wales, Aberystwyth, Summer and
winter rocket-borne temperature messurements at South Uist are planmed,
probably beginning in July 1982, Comparisons with temperature data
derived from simultancous observations of the mescospheric absorptioa of
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solar Lyman-a in day-time and with the fine structure in electron
density distributions are also planned.

Coordinated meteor radar measurements of mesospheric winds are to
be arranged and the night-time temperature measurements will be linked
with ground-based airglow weasurements using the Scuthampton University
televiuion system, the Fabry-Perct interferometer of Uleter College, and
the Michelson interferometer of Aberdewen Unjversity, In addition, con-
sideration is being given to tha posaibility of :making sir-borne optical
observations (probably with the Southampton televizion system) of the
mesosphere above South Uist.

(b) Height Distribution of Sodium

The characteristics of the mesospheric layer of sodium atoms, and
its seasonal and diurnal changes, have been clearly demonstrated by
ground-~based observations of resonance scattering of tuned laser besms,
and of the dayglow. A reduced scale height above the peak, compared
with that of the mean atmosphere, is a persistent feature of the distri-
butions, The observed increases in concentrations associated with
meteor showers support the idea of & meteor ablation source for the
sodium atoms,

The nightglow emission of the {2P~25) doublet has revealed the
presence of Na(2P) atoms in the night sky, while rocket-borme observa-
tions have shown that the major emission ie from heights mear 90 km.,
Metallic ions have slso been observed consistently at D~ and E~region
beighte by rocket-borme mass-spectrometers, the Nat ions constituting
about 10% of the total] matallic ion concentration.

The types of processes believed to be operafing in the neutral and
ion chemistry are illustrated in Figure 1. Tc has to b® acknowledged
tuat, except for reaction 5, the neutral reactions have nnt been studied
in the leboratory and there is some uncertaincy about the exothermicity
of certain reactions (such as 3 and 6), In model studies, it has been
customary to adopt rate coefficients deduced from the analogous hydrogen
reactions, yet reaction 1 28 well as 2 and 4, might proceed by the
‘electron jump' mechanism. On this basis, it is expected that the value
of X3 might be enhanced by a factor of about 25 iciative to that based
on the analogous hydrogen value, and the adoption of the larger value
helps to explain the observed doublet inteneity in the nightglow., How-
ever, a comparison of in-8itu measurements of the sodium atoms distribu-
tion and doublet emission profile, coupled with a knowledge of 05 con-
centrations, is needed to make a direct test of the 'electrom jump'
hypothesis in relation to rveaction 1.

Rocket measurements will be relevant to observations of the reduced
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scale height on the topside of the sodium distribution. It is believed
that ionization precesses contribute to the reduction in thia scale
height and these processes are indicated in Figure !, The subsequent
formation of moleculsr ions is thought to occur by the oxidation of and
clustering to Nat igns, the dissocistive recombination of these wole-
cular ions again yielding sodium atums. Coordinated measurements of
positive-ion composition and of sodium atom distribution are required
for a detsiled study of these neutral stom/ion interchenges.

A study te iieatify the msjor photochemical processes determining
the night-tims height distribution of sodium will involve a2 coordinated
set of rocket-borne experimente, Ppssible groupings of experiments in
individual Petrel rockets are indicated in Table 2.

Tha measurements of atomic hydrogen and of the height vsriation of
the OH bands thould yield information on 0 concentrations which will be
supplemented by data obtained from satellites,

The delays batween the successive launches of the Petyel rockets

(at least gix ic pumber) will need to be minimized. To choese quiescent
periods, use will be made of data from pround-based megnetometers, air-
glow photometers (observing the wesosphere above South Uist from remote
8ites and perhaps from am sircraft), and satellite measurements of temp-
erature -~ if available. A campaign date during equinox months {March -
April or September - October) should ensure a low degree of atmospherie
variability and g night-time period of reasomaple duration over South
Uist, Campaigne prior to and follewing & mefeor shower would ke desir-
able. Because ot the infrequent occurrence of clear skies above South
Uist, no ground-based optical experiments are planned for this site.

(c} The Oxygen~Hydrogen Atmosphere

The oxygen—~hydrogen constituents in the 60 to 100 ko height range
axe of interest because of their involvement in the aixpglow, the ion
chemistry of the lower ionosphere, the thermzl balance of this part of
the stmosphere, and other asrects of zeronomy., For example, the
presence of Hs0 is relevant to the formation of water cluster ioans,
H+-(H30),, at heights below 85 km, to the quenching of vibrationally
excited €0y involved in the radiative loss of energy, and to the forma-
tion of moctilucent clouds. Furthermore, for water vapour the msjor
chemical losg at all heights is by photodissocistion ang, 2bove 75 lkm,
the loss rate greatly exceeds the production rate. The actual height
distribution of the molecule above this height then provides an estimate
of vertical tranaport, normally assumed to be by eddy diffusion.

The jmportant production and loss proecesses, controlling the
densities of O(P), 03, Hy0 and consrituents arising from the
dissociation of these two molecules at mesospheric heights, have been
examined in a number of theoretical studies. The proposed rocket cam-

7
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TABLE 2

Petre]l Rocket—Borne Experiments for Studies of the
Night-Time Sodium Layer

EXPERTMENT GROUP

resonant lamp for measurements of 0(3P) Rutherford and Appleton

(130,2 - 130,6 nm) Laborateries with Univer-
sity College of Wales,
Aberystwyth

resonant lamps for measurements of Rutherford and Appleton

H(121,6 nm) and Na(58% mm}* Laboratories with Univer-
sity College of Wales,
Aberystwyth

photometers for measurement of Na(2ZP) Queen's University,

and (OH) nightglow emissions Belfast

ion mass spectrometer Max Plenck Institute,
Heidelberg

pitot-static tube and/or hot wire Aberdeen University amd/or

sensor for measurements of temperature University College of

Wales, Aberystwyth

Faraday-rotation and Langmuir probe University College of
for measurement of electron density Wales, Aberystwyth
distribution

*Development under consideration

P R

RIS

=
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paign ie to be directed towarde the coordinated measuremenls of the
first and third of these constituents and of the OH vibration~zotation
bands; from the OH band data and 0, concentrztions retrieved from
satellite observations, information on the H atoms concentration at
middle mesospheric heights can be deduced., H, OH, and HQ, have chemical
time congtarts in the mesosphere which are short in comperison with the
mixing time constant H%vjk, where Hay represents the scale height of the
total atmosphere and K the eddy diffusion coefficient, These three con-
stituents are, therefore, in chemical equilibrium with one another and,
thus, from a knowledge of the H, 0(3P), 0, and 04 concentrations, those
of OH and HD; can be secured. Comparisons will ge made between the
measured or derived constituent concentratiocns with those produced by an
existing theoretical model, for which the distribution of Hp0 will pro-
vide a check on the eddy diffusion coefficient values,

A tntal of three Petrel flights is enviseged at night~time, the
individual measuremeris being made of the height distributions of 0(%P)
and temperature, of H,0, and of the OH bands.

The payload for the OH bands would be furnished by Quein's Univer-
sity, Belfast, while those for the other parameters would be provided as
part ot the RAL/UCY programme,

(d) Neutral Constituents at High Latitudes

Hitherto, relatively little attention has been paid to changes in
neutral constituents associated with enhanced particle precipitation at
high latitudes. Satellite-borne measurements have indicated enhance-
ments ot up tn about an order of magnitude in concentrations of NO in
the lower thegmosphere at latitudes above 60°; still larger increases
have been deduced from rocket-borne ohservations of ion compositionm,
However, no such large change has been demonstrated by direct rocket-
borme observations of NO, except in an early neutral mass spectrometer
measurement, These enhancements in NO are believed to result directly
from increases in the concentrations of the excited (2D or 2P) states of
atomic nitrogen associated with large particle fluxes. Furthermore,
enhancements of N0 at stratospheric heights in association with solar
particle events have been predicted,

Emission from thermospheric 0(1§) at high latitudes produces the
well-known green auroral line, but & number of excitation mechanisms
have been invoked, The direct influence of auroral particles on atomic
oxygen concentrations from O dissociation is expected to be significant
only for events persisting for several hours, However. changes in the
lower D region arising irdirectly from enhancements of certain ions
during solar particle avents have been predicted theoretically; the in-
creaged concentrations of water cluster ioms, Bt (H;0),, are expected to
give rise to increased concentrations of OH and HOp radicals during
their dissociative recombination with electrons. The reactions with
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these radicals represent major chemicul loss processes for 0(3P), and
reductions in concentrations of this constituent would therefore be ex—
pected, During the solar particle events, and also during conditions of
large electron precipitation, the transition heights between water
cluster ions u+-(u20)n and NO™ with 02+ observed in summer and winter
suggest a seasonal difference in the neutral atmosphere st middle and
lower mesospheric heights. Specificatly, a difference in the height
distribition of 0(3P) or in temperature seems to occur,

A combinztion of Petrel rocket payloads directed towards observa-—
tjons of atomic oxygen (RAL) and temperature {(UCH or Aberdeen), auroral
zmisaions (Belfast), high-energy electron and protons spectra (RAL)
and ion composition (MPI, Heidelberg) will be required during both
summey and winter, Complementary measurements of NO would enhance the
value of such a cooperative campaign, The measurements will be carried
out at either Andoya or Kiruna, possibly as part of a more extemsive
high-latitude campaign.

(e) EISCAT Observations of the Lower Lonosphere

More continuous obgervations of the disturbed high-latitude E~ and
D-regions using the EISCAT facility are planmed by the University of
Lancaster and the Rutherford and Appleton Laboratories. The most direct
application of the facility will be to studies of electron density
distributions and their relatiom to the spectra of precipitating
energetic particles during both auroral emd solar proton events, Both
the beam swinging capability of the UHF system and the split—beam
arrangements possible with the VHF system will enable observations of
the spatial structure of auroral precipitation events. It is expected
that the presence of negative ions should be demonstrated, and that the
system semsitivities will be sufficient tec enable the associated changes
of these ions and electrons during twilight periods to be measured and
information obtained on electron detachment processes, Observations of
thie ion line spectra should be capable of yielding information on
collision frequencies and neutral temperatures, and perhaps of demon—
strating the change in positive—ion species - between water cluster ions
and 02+ or NOT in the middle and lower D region, The temperature mea-
surements in the lower thermosphere will be relevant to studies of
thermal balance mentioned in Thermal Structure above.

MIDDLE ATMOSFHERE DYNAMICS

The programme planned for studying middle atmosphere dyoamics is
based primarily on particular scientific projects; since these corre-
spond to different observational techniques (satellite~borne sensors,
meteor radar, photometer and rocket experiments for the mesosphere and
lower thermosphere, with VHF radar for lower heights), they are
described here in that sense.
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{a} Satellite-Borne Meaturements to Deduce Mean Circulation

It is customary to describe the general circulatiom by zonally
averaged quantities and deviations from them which represent waves or
eddies. The zonally averaged motions are primarily driven by the
latitudinal gradient of radiative heating and cooling, together with the
convergence of eddy heat and momentum fluxes. The north-south pressure
gradients set up are balanced by the Corioclis forces, the resulting
motion being described as geostrophic, To determine the horizontal
pressure gradients and hence the geostrophic winds, a knowledge of the
vertical temperature distribution from a standard pressure surface is
required, A knowledge of these winds is essential in detailed studies
of atmospheric dynamics, In addition, systematic global-scale changes
in temperature can be identified as the effects of plenetary waves, both
internal end external modes being present, Temperature data for the
stratosphere and mescosphere are now available for long periods from
satellite-borne radiometers., An analysis of such data for periods of
about one year is to be conducted at the University of Oxford.

The meridional motions are not in geostrophic equilibrium, but may
be derived from considerations of momentum and heat flux balances, The
magnitudes are 8mall and this renders their determination by direct
measuresent difficult. The geostrophic approximation cannot be made at
latitudes between about 20°N and 20°S and, furthermore, ageostropic
motions generally play a more important part at greater heights. These
considerations indicate the need for direct wind measurements in the
middle atmosphere, One methed developed at University Gollege, London
(UCL) uses a satellite-burne multiple-etalon Fabry Perot interferometer
to observe the wind~induced Doppler shifts of scattered sunlight and
airglow emissions; discrete 0Oy and H,0 atmospheric lines of sunlight
scattered from the atmosphere can be used for measurements up to 60 km,
and the 557.7 nm emission of oxygen for those in the upper mesosphere
and lower thermoephere. Use of the instrument in the limb-scanning mode
should provide measurements with a height resolution of 5 km or better,
averaged over a horizontal distance of about 500 km, Test £lighte of
the instrument are being cxrried out on balloons and its flight on the
Shuttle and on UARS is planned by UCL in conjunction with the University
of Michigan, The Oxford ISAMS experiment on UARS will alsc measure wind
components by a different technique employing gas correlatioz spectro-
8copy.

(b) Meteor Radar Observations of Winds, Waves and Turbulence in the
Mesosphere and Lower Thermosphere

The meteor wind radar technique has now reached a level of reli-
ability guch that long data series of up to one year can be obtained in
semi—automatic systems with good temporal and spatial resolutiom. The
altitude range is from about 75 to 110 km with a height resolution of
the order of 1 km, At present, two meteor radar installations exist in
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the U.K.: one at Sheffield (53°N) and the other at Stornoway (58°N).
Figure 2 shows the sectors covered by these radars with aerial systems
directed NW and SW at both locationns {the directions can be changed as
necessary). Because of the oblique upward propagation of radio waves,
meteor trails are observed in areas between 200 and 300 km distant from
the radar. Combining data from two separate meteor collecting regions
poses fo problem provided the horizontal scale sizes of wind systems are
large compared with the geparation of the regions. This is satisfied in
the case of tidal and planetary waves as well as for general background
winds, but net in the case of small-ecale gravity waves and turbulence.

Gurrent problems in tidal studien concern the presence at the
higher altitudes of higher harmonic modes with small vertical wavelength
and the non-linear interaction between tides and small-scale gravity
waves, the unstable breakdown of tidal modes at the upper levels with
the possible production of turbulence, and non-migrating modes, In
additon to studies based on U.K. measurements, participation is
envisaged in MAP-related cooperative international campaigns, the aims
of which include: the delineation of the global morphology of tides,
the identification of the rele of tides im influencing mean winds and
temperatures, and the examination of the effect of the mean wind and
tenperature on tidal-wave propagation. Such world-wide measurements for
extended periods would alsa be relevant to the observation of planetary
wavés in the upper parts of the middle atwosphere and, particularly, to
the inhibition of their upward propagation in summer owing to easterly
winds in the stratosphere, Recent studies of atmospheric free modes, as
revealed by quasi-two~day oscillations in the wind at meteor heights
observed by the University of Sheffield and in stratospheric tempera-
tures by the University of Oxford, are to continue,

In order to resolve the smaller-scale featurss carresponding to
gravity waves and turbulence, it is proposSed to install a third meteor
radar at the University of Aberdeen, transmitting in the SW and SE
sectors. Figure 2 shows thie two common volumes (hatched tircles) re-—
sulting when simultaneous transmission towards the NW zud the NE is made
from Sheffield, While one common volume would be sufficient for the re—
solution of small-scale variations in the wind, the presence of two such
volumes represents a particular advantage in that it permits the study
of zonully travelling modes across the whole spectrum of atmospheric
waves, The use of meteor radar soundings for studies of gravity waves
at lower thermospheric heights will be complemented by the corresponding
wmeasurements carried out in day-time by VHF radar systems, Programmes
of such using the EISCAT facility are planned by the Rutherford and
Appleton Laboratories.

{c) VHF Radar Studies of Waves and Turbulence in the Upper Troposphere
and Stratosphere

Plans for using the VHF radar component of the EISCAT facility for
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studying gravity waves and turbulence in the 15 to 40 km height region
have been formulated by the Rutherford and Appletom Laborstories; the
lower level of this height range is fixed by equipment limitations and
the upper limit by the expected height variation of the turbulence scale
sizes, Within the steering limitations of sections of the VHF antenna,
associated measurements of vertical and horizontal velocities ghould be
possible, The study of gravity waves envisaged include a comparison of
the componenit motions with the polarization relatienship predicted by
theory, the relative importance of sowrces such as penetrative convec-
tion during thunderstorms and wind shears, and the propagation of waves
across critical layers - in which the horizontal phase velocity of the
wave matches that of the mean wind, For studies of waves of very small
vertical wavelength and of turbulent layers, a height resolution of

150 m will be required.

The EISCAT facility was designed for ionospheric and magnetospleric
studies and is not optimized for these investigations of the neutral
atmosphere., As a comnsequence, and because of the limitations in ob-
serving time and the difficulties associated with the use of a remote
facility, consideration is being given to the establishment of a SERC
VHF facility within the VU,K, Such a facility could be applied to pro-
blems associated with the interchange between the upper troposphere and
lower stratosphere. Coordination of such studies with measurements of
the detailed variations of constituents in this height range would be of
particular interest,

(d) Other Messurements Using Ground—-Based Photometer and Radio
Techniques, and Rocket-Borne Experiments

A number of additional techniques is to be applied to the cobserva-
tions of winds, waves and turbulence at mesospheric and lower thermo-
spheric heights, namely:

1. Imaging photometry of moving patterns in OH and Na airglow
emissions (University of Southampton);

2. Airglow Doppler photometerse in Scandinavia, supplemented by
observations of chemical releases from rockets (UCL) and in Antarctica
and N, Ireland (Ulster College, Jordanstown);

3. Ionospheric sounder measurements of ionization drifts in the E
region (British Antarctic Survey);

4. Airglow and moctilucent cloud observations (Fniversity of
Abexdeen),

Some of these observations will be carried out in comjunction with
those outlined in Satellite-~Borne Measurements to Deduce Mean Circula-
tion; Meteor Radar Observations of Winds, Waves and Turbulence in the
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Mesosphere and Lower Thermosphere; and VHF Radar Studies of Waves and
Turbulence in the Upper Troposphere and Stratosphere, above or in
support or the rocket measurements of the mesosphere outlined in
MESOSPHERIC AND LOWER IONOSPHERIC STRUCIURE AND COMPOSITION,

{(e) Dynamical Modelling

It is expected that the data acquired on, for example, atmospheric
turbulence will result in the extension of dynamical-model studies in
groups such as those at Imperial College, London, and the University of
Cambridge, Improved information on middle atmosphere structure will
also be applied in the ray-tracing studies (at University College of
Wales, Aberystwyth) carried out to identify tropospheric sources of
travelling wave disturbances in the F region,

LABORATORY INVESTIGATIONS

Several U.K. groups are active in laboratory photochemical studies,
including those at the Universities of Cambridge, Oxford and Birmingham,
at Queen Mary College, London, University Gollege of Wales, Aberystwyth,
and AERE (Harwell). At Cambridge, particular attention will be paid to
reactions which determine the mixing ratios in the lower stratosphere of
the nitrogen oxides, and ot hydroxyl and hydroperoxyl radicals (using
laser magretic resonsnce spectroscopy and diode laser spectroscopy),
studies of atom-radical reactions and of the reactions of metastable
chlorine atoms with stable molecules, of chemiluminescent proceeses in~
cluding the excitatiom of 0(!8) atems by o(3p) recombination, and of
sodium atom reactions. At Oxford, work will include studies of the
reacton of 0(!D) with fluorocarbons, reactions of the NO3 radical,
cross-radical reactions such as Cl0 + HO2, as well as sodium atem
reactions. At Queen Mary College, comsiderable work has already been
carried out on halogen reactions, and is to be continued. At AERE
(Harwell), a range of reactions involved in stratospheric chemistry is
being investigated. Ion-neutral reaction measurements of relevance to
the whole range of the middle atmosphere form patt of the programmes at
Birminpham and Aberystwyth,

Laboratory spectroscopy aimed at providing data on line positiocns,
strengths and half-widths has not been hitherto a major subject of study
within the U.K. However, a Rutherford and Appleten Laboratories group
is undertaking a programme of studies of stratospheric molecules, be-
ginning with HpO and 03. A low-temperature long-path cell is being con-
structed, and & very high resolution (0.004 c¢m™") Mickelson interfero—
meter will be used to make measurements on individual lipes across com-
plete spectral bands. The emphasis of this programme will be on deter-
mining the temperature dependence of half-widths, and on studies of
line-shape. At the National Physical Laboratory, spectra of gases of
tropospheric and stratospheric interest are being measured using a tun-—
able diode laser spectrometer; a similar programme is being established
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at the University of Hull, The use of such data for predicting the
detailed form ot the atmospheric spectrum has been studied at University
College, London, while, at Oxford, laboratory studies of the trans-
mittances of infra-red-active atmospheric gases are being made in
support ot the pmr satellite experiments,

SUMMARY

Analysis of the SAMS data from Nimbus 7 will contipue into the MAP
period.

It is expected thet an improved version of SAMS (ISAMS) will be
flown on UARS.

It is expected that analysis of Tiros N temperature data will com-
tinue throughout the MAP period.

Observations of stratospheric composition will be made using
balloon-borne pressure modulated radiometers, heterodyne radiometers,
spectrometers and cryo-capture techniques,

It is expected that airecraft-borne instruments will be used to make
tropospheric composition measurements,

Ground-based measurements of stratospheric compositien using lidar
and other optical techniques will continue throughout the MAP period.

Extensive modelling studies of middle atmosphere composition and
dynamics will be undertaken.

Measurements of the detailed mescspheric temparature structure will
be carried out using two rocket-borne instruments and will be coordin~
ated with relevant ground-based observations,

Coordinated rocket observations of composition and nightglow
emissions will be directed towards a study of processes controlling the
mesospheric sodium layer,

Coordinated rocket observations of composition, temperature and
nightglow emissions will be carried out in an investigation of the
oxygen-hydrogen constituents in the 60-100 km height range,

Coordinated rocket observations will be carried out te investigate
the changes in jeutral constituents in the mesosphere asgociated with
particle precipitation at high latitudes.

The EISCAT facility will be used in studies of the electron denaity
distribution, on composition and collision frequencies in the lower
ionosphera,
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The large-scale circulation of the middle atmosphere will be in-
vestigated using various satellite techniques.

Meteor radar observations will be made of winds, waves and turbul-
ence in the mesosphere and lower thermosphere; complementary ground—
based techniques will also be used.

Consideration is being giver to the establishment of a VHF radar
for studies ot waves and turbulence in the upper troposphere and strato-

sphere,

Laboratory investigations relevant to middle atmosphere processes
will be undertaken by several groups,
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110 MAP-RELATED ACTIVITIES IN THE UNITED STATES
G, C. Reid

NOAA-ERL
Boulder, Colorado
U.S5.A.

U.S. CONTRIBUTIONS TO THE MIDDLE ATMOSPHERE PROGRAM — A PROGRESS REPORT

The counterpart of SCOSTEP within the U,S, is the Committee on
Solar-Terrestrial Researclk, a committee of the National Academy of
Sciences' Geophysics Research Beard., OCSTR has appointed a Panel om the
Middle Atmosphere Program to examine U,S5. contributions to MAP and to
direc¢t new MAP-associated projects,

In 1980, the Panel published a document entitled "The Middle
Atmosphere Program: Prospects for U.S, Participation", which outlined a
number of scientific areas in which new initiatives were desirable, and
called for the establishment of a coordinating office within the Govern-—
ment to handle MAP affairs., An Interagency Coordinating Office has now
been set up under the direction of Dr. N, Sundararaman of the Federal
Aviation Administration, and is currently assessing the size and nature
of U.S. involvement in middle-atmosphere research.

As a step toward designing specific programs, a questionnaire was
gent to all 1,8, individuals on the MAP mailing list asking for an
indjcation of willingness to participate in planning and carrying out
projects within each of the areas of the MAP Initiatives described in
the document., About 120 replies to the questionnaire were received, and
wany of the respondents described their current interests and plans, as
well as indicating the areas in which they were willing to become in-
volved, The result has been a useful overall picture of present and
future middle~atmosphere research in the U,5. Some of the results are
described in the following pages.

(a) Institutions with Active Interest in Middle Atmosphere Research

Aerospace Corporation

Air Force Geophysics Laboratory
Arecibo Observatory {Cornell University}
Bell Labs

Boston College

Brockhaven National Laboratory
California Institute of Technology
Case Western Reserve University
Colorade State University

Control Data Corporation
Department of Energy
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Drexe)l University

Dupont. Co,

Environmental Protection Agency

Georgia Institute of Technology

Harvszrd University

Institute for Defense Analyses

Illinois Institute Of Technology Research Imstitute

Jackson State University

Jet Propulsion Laboratory

Lamont~Doherty Geological Observatory

Lawrence Livermore Laboratory

Los Alamos Scientifie Laboratory

Massachusetts Institute Of Technology

McDonnell-Douglas Cerporation

National Aeronautics & Space Administration/Ames Research Center

National Aeronautics & Space Administration/Goddard Imstitute for Space
Studies

National Aeronsutics & Space Administration/Goddard Space Flight Center

National Aeronautics & Space Administration/Johnson Space Center

National Aercnautics & Space Administration/Iangley Research Center

National Center for Atmospheric Research

National Oceanic & Atmospheric Administration/Aeronomy Laboratory

National Oceanic & Atmospheric Administration/Geophysical Fluid Dynamics
Laboratory

National Oceanic & Atwospheric Administration/National Earth Satellite
Service

Naticnal Oceanic & Atmospheric Administration/Space Envizomment Labora-
tory

National Oceanic & Atmospheric Administration/National Meteorological
Center

National Science Foundation

Naval Research Laboratory

New York State Department of Health

Ohio State University

Zennsylvania State University

Perkin-Elmer Corporation

Photometrics, Inc.

Princeton WUniversity

R & D Asgociates, Inc.

Sandia Corporation

San Diego State Universiiy

Smithsonian Astrophysical Observatory

Southwest Research Center

SEI Internatiomal

Stanford University

University of Alabama at Huntsville

University of Alaska

University of Californis at Los Angeles

University of Colorado
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University
University
University
University
University
University
University
University
University

of
of
of
of
of
of
of
of
of

University of

University

of

US Geological
Utah State Universeity
White Sands Missle Range {(US Army Atmospheric Research Laboratory)

Denver
I1linois
Indiana
Maryland
Michigan
Pittsburgh
Tennessee
Texas at Dallas
Utah
Washington
Wyoming
Survey

(b) Responses to Questiomnair: Sent to U.5. Middle-Atmosphere Community
Asking for Interest in Helping Develop MAP Initiatives Identified
in "“The Middle Atmosphere Program: Prospects for U.S. Participa-
tion" {(National Academy of Sciences, 1980).

MI-15
MI- 2
MI- 8
MI- 3
MI- 5
MI- 7
MI-12
MI-10
MI-14
MI- 1
MI- 9
MI-16
MI-13
MI- &
MI-17
MI-11
MI- &

INITIATIVE NO. OF RESPONSES
Theoretical Studies and Modeling 37
Stratospheric Gomposition 31
Troposphere-Stratosphere Coupling 30
Mesospheric CompoBition 27
Planetary Waves 24
Tides, Gravity Waoves, and Turbulence 23
Effects of Enexgetic Particles and X-Rays 22
Aerosol Formation and Properties 21
Electrodynamics 20
Ozone Climatology 19
The Middle Atmosphere and Climate 19
Balloon and Rocket Facilities 18
Ton Composition 15
Basic Climatology 14
Data Archiving, Dissemination, and Exchange 12
Solar Radiation 10
Equatorial Waves 6

(c)} Spacecraft Experiments Launched and Still Operating

RIMBUS-7:

Launched 1978, Experiments still in operation include:

SBUV/TOMS - Providing ozone profiles above the maximum, total

ozone column, solar UV ixradiacce.

SAM 11 - Measures aernsol extinction at sate]llite sunrise

and supset in polax regioms.



SAGE: (Stratospheric Gas and Aerosols Experiment)
Launched 1979, Measures solar cccultation in IR, giving pro-
files of aerosols, 04, NO3z.
4~channel photometer, with wide geographical coverage.

SAGE IT scheduled for launch 1984 with Earth Radiation Budget
Satellite.

Solar Mescsphere Explorer (SME}: Launch September 1981.

Solar UV Spectrometer: Measures svlar irradiatice in regions re-
spongible for 02 dissociation (X < 0.242 ym), 05 dissociation (A < 0.31
pm), Lyman=c,

Ozone UV Spectrometer: Limb-scan measurements of combined Rayleigh
scattering and O3 absorption in Hartley-band region centered at 0,253
pm.

Infrared Radiometer: Limb-scan measurements of thermal emiesion
Erom 03, H0, COp. Latter will measure temperature profile,

Near Infrared Spectrometer: Limb-szcan measurements of 1.27 um
emission from 03(l4) and OH emissions.

KO Spectrometer: Measures NO, in 20-4f %m height region from
absorption of 0.439 pm band.

Solar-Proton Alarm: Orbit: circular sun-synchronous (600 km
altitude, 97.8° inclination), Dayside 3 pm, nightside 3 am,

(d} Experiments Scheduled for Launch in MAP Time Frame

HALOE (Halogen Occultation Experiment): Launch with ERBS late 1984,
Also on Spacelab I1L with ATMOS.

Infrared solar occultation to measure profiles of temperature, 013,
HCl, HF, CHy, H0, NO, CFoClp in stratosphere, plus O3 and CHy in
lower mesosphere.

Uses 2.5 — 12 ym wavlength band.

Will extend Nimbus-7 measurements of constituents important in NO,
chemistry to cover those involved in €10y chemistry.

ATMOS (Atmospheric Trace Molecule Spectroscopyy: On Spacelab III (and
possibly pre~Spacelab I),

High~resolution Michelson interferometer covering 2-16 um wave-
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length band, Occultation experiment measuring most of the above
gazes plus such ultra-minor ones as Cl0, ClONO,, CH4Cl, COFy, HBr,
HCRO, and 0CS,

Height range tropopause to 120 km,

(e) NOAA Operational Satellite Series

SPACECRAFT NOMINAL LAUNCH
NCAA-C April 198]
-b Sept. 1981
-E April 1983
-F Sept. 1983
-G April 1985
~H Sept, 1985
-1 © April 1987
-J Sept, 1987

TIROS Operational Vertical Sounder on all satellites, Measures
temperaturee up to 1 mb pressure level. Consists of:

Stratospheric sounding unit (on NOAA-C. -E, -G, -I)

Microwave sounding unit {(NCAA-C-I)

High-resolution infrared sounder (NOAA-C-J)

Operaticnal version of SBUV instrument will be on NOAA~F, G, and
possibly H-J. Will provide ozone total columns and vertical profiles,
as well as solar spectral irradiance in 160-400 nm wavelength band,

(£} Balloon and Rocket Programs

MEASUREMENTS INSTITUTION INVESTIGATOR(S)
Stratospheric composition NCAR R. Cicerone
Stratospheric composition NOAA D. Albritton
Spectroscopic measurements U. of Denver D. Murcray

Cal. Tech. C. B. Farmer
Aerosols and ozone U, of Wyoming D, Hoffmann
Electrical parameters Aerospace Corp, R. Holzworth
Mesospheric composition U. of Michigan J., Horvath
W. Sharp
D. Stedman
E, Stone
Energetic particles, ion NASA/GSFC R. Goldberg
composition, electron U, of Illinois L. Smith

densities
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(g) Ground-Based Programs

TECHKRIQUE LOCATION INVESTIGATOR
MST and ST radars Sunset, Colo. T. VanZandt
Poker Flat, Alaska B. Balsley
Arecibo, P.R. R. Woodman
J. Mathews
Urbana, T11, 5. Bowhill
Equatorial Pacific? B. Balsley
Meteor-wind radara Urbana, Ill, 5, Avery
Atlanta, Ga. R. Roper
Alrglow interferometry Boulder, Colo. G. Hernandez
Pittsburgh, Pa. M, Biondi
Lidar Urbana, Ill, C. Sechrist, Jr.

(h) Outstanding Middle Atmosphere Problems

Short-Period Dynamics:

The MST radar technique is well suited for studies of such short-
period dynamical effects as tides, gravity waves, and turbulence. An
important cobjective of such studies would be to determine the extent to
which these short-period effects feed into the longer-period phencmena,
such as plavetary waves and the general circulation of the middle atmos-
phere,

Troposphere-Stratosphere Interchange:

There iz a need for coordinated international programs aimed at a
detailed study of the mechanisms of troposphere—stratosphere coupling at
all latitudes, The use of aircraft will be especially valuable.

Thermosphere-Mescsphere Interchange:

There is a need for programs aimed at determining the importance of
the thormosphere (and magnetosphere) as a source of energy and material
for the middle atmosphere. Related to this is a need for exploration of
the mesopause region.

To what extent do existing or planned programs help up explore
these topics? Can we design reasomable additional programs that will
help?
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SOVIET NATIONAL MIDDLE ATMOSPHERE PROGRAM
A. D. Danilov

Institute of Applied Geophysics
National Committee on Hydrometeorology & Control of the Environments
12 Pavlik Morosov Street
123374 Moscow D-376
USSR

INTRODUCTION

In the last decade it became clear that many important problems of
atmospheric physics are connected with the altitude region 15-120 km,
often called the "middle atmosphere", the knowledge about which, how-
ever, is rather sparse, Recently, partly due to achievements in remote
sensing, it became possible to study processes in the middle atmosphere
on & global scale with appropriate vertical and horizontal resclution,

Such problems as solar—-atmosphere relations, interaction of atmos—
phere layers and others, require joint and coordinated efforts of
specialiste engaged in various fields of atmospheric physics and the
ionosphere, In its turn, the global character of the research implies
international cooperation.

The Scientific Committee on Solar-Terrestrial Physics (SCOSTEF)
propesed an international research program of the middle atmosphere
{MAP), This program was approved and sponscred by COSPAR, YAGA, IAMAP,
URSL, WMO and other intermational scientific organizations,

PRINCIPAL OBJECTIVES OF MAF

1. Determination of the structure and chemical composzition of the
atmosphere within the stratosphere and mesosphere layers,

2, Analysis of the interaction between solar radiastion and atmos-
phere at middle atmosphere heights,

3. Analysis of all-scale motions in the middle atmosphere in-
cluding the interaction with the troposphere and magnetosphere,

The global scale of the program implies a great smount of measure-
ments, processing and monitoring. Data handling would be entrusted to
the World Data Centers.

Results of MAF research, no doubt, would be of fundamental
scientific significance; they also would help to solve practical prob-
aems8 concerning the aerodynamics of launch facilities, atmosphere
r<llution, climate and weather forecasting, forecasting of short-wave
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radio conditions and so om,

To orpganize and coordinate the MAP research within the USSR, a
National Commission on Soviet participation in MAP was established at
the Soviet Geophysical Committee. Dr, A. D, Danilov is its Chairman,
Dr, E. 5. Kazimirovsky its Vice-Chairman, and Dr. V. V. Viskov its
Scientific Secretary.

The National Commission prepared the National MAP Program described
below with due regard for the specific features of the research related
tn the MAP field and carried out in various institutions of the Soviet
Academy of Sciences, Academies of Sciences of Union's Republics, Nation-
al Committee on Hydrometeorology and Control of the Enviromments,
Ministry of Higher and Secondary Special Education

The National Program alsc considers location of ground-based and
satellite stations for remote sensing of the atmosphere, axistence in
the USSR of the prospective experimental techniques, and achievements in
the research of thermodynamical parameters of the upper atmosphere,
ozone, noctilucent clouds, ionosphere drifts, radic meteors, wave-like
processes, etc.

The Soviet National program comprises seven subprojects:

1. Lower thermosphere: structure and dynamics
{E. 5. Kazimirovsky, Coordinator).

2. High-latitude energetic sources and their effect on the struc-
ture and dynamies of the upper atmosphere under conditions of the polar
night (A, D, Danilov, Coordimator).

3, Climate of the stratosphere and mesosphere; effect of various
energetic sources on its formation (A, I, Ivanovskii, Coordinator).

4, Winter variability of the lower ionosphere (A. D. Danilov,
Coordinatoer),

5. Noctilucent clouds: climatology, dynamies, nature and genesis
{Ch, 1. Willmann, Coordinator).

6. Wave processes and structure and dynamics of the stratosphere
and mesosphere (A, T, Fvanovskii, Coordimator).

7. Dynamics of the ozone layer (A. H, Khrgian, Coordinatoer),

Each subproject is headed by coordinators -- members of the
National Commission on MAP,
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SUBPROJECT: STRUCTURE AND DYRAMICS OF THE LOWER THERMOSPHERE
(a) Timing of the Research
The timing of the research is 1979-1985.
(b) Analysed Altitude

The analysed altitude is 80~120 km (mesopause, meteor zone, D, E,
and E; ionospheric layers).

{c) The Problem

It is commonly known that transport plays an essential rele in any
physical phenomenon, In lower thermospheric physics the problem of the
dynamical regime is treated as the most signifiecant,

Theoretically, the motion of an incompletely ionized plasma at the
apalysed altitudes can be described by a system of momentum transport
equations for three components: ions, electrons and neutrals., Solution
of these equations requires parameters of the medium: temperature, den-
Eity, electron concentrations, and minor conctituents. It is also
necesgary to regard motions related to the relatively lower atmospheric
layers, In recent years it became clear that the basic energy con-
trelling the type of the general atmospheric circulation at the iono~
epheric layers is the energy of the sclar wind, It is injected into the
atmosphere by particles precipitated to the auroral zone and hy means of
the Joule dissipation of the ionospheric current systems generated by
interaction between the solar wind and the geomagnetic field,

Our knowledge about these processes is rather deficient and, there-
fore, we lack a satisfactory three-dimensional model for lower thermo-
spheric dynamics.

(d) Scientific Objectives

1, Determination of climate elements in the lower thermosphere of
middle and high latitudes in the Eastern Hemisphere (temperature, den~
sity, wind, electron concentration),

2, Analysis of the time spectrum and spatial wave structure of the
lower thermosphere (planetary, tidal, gravity waves and turbulence); and
relation of the waves in the thermosphere with the processes in the
lower layers.

3, Analysis of physical mechanisms for the formation of the
structure and dynamics of the lower thermosphere and numerical simula-
tions of these processes.
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4, Relation between dynamic properties of the lower thermosphere
and solar and geomagnetic activity.

5. Establishment of the capacity and restrictions of the radio-
meteor and other techniques in the research of circulation, and of the
algorithms for processing the observational data,

a. Global distribution of the main type of winds and of tidal
variations by the results of natural and numerical experiments.

b. Effect of the variations in the parameters of meteor radars
(MR} on the properties of the observation series, in parti-
cular, when performing weasurements in & meteor-radar network.

c. Composition of the thresheld interpretation models of wind
veriations and other atwospherit parameters,

d. Requirements of the equipment parameters wnification when
studying circulation by the radio-meteor method, by the D]
method, and others,

{e) Experimental Methods
1. Radar and optical observations of the meteor—trail drifts,

2, Rocket measurements of thermodynamic parameters of the lower
thermosphere.

3. Tracing of injected components (alkaline metals, etc,).

4, Analysis of variations of atmospheric emission parsmeters (of
Na, O, OH, etec.).

5. Method of the incoherent radio~wave scattering (plasma drift
along the radar ray).

6. Measurement of horizontal drifts by spaced long-wavz receivers.

7. Measurement of horizontal drifts by vertical radio-sounding
(partial reflection within the interval 70-120 km and complete reflec—
tion over 100-km altitude).

B. Measurement of phase variations by receiving distant radio
signals within long-wave and middle-wave range (i.e. phase—altitude
measurements ),

9. Study of drifting ionosphere disturbances in the lower iono-
sphere {synchronic measurements by spaced ionosonde instruments, by
Doppler radar techmiques, etc.).

10. Satellite measurement of corpuscular and electromagnetic
emicsions,
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(£) Observation Programs
1. Coordination of the time schedule,

2. Constant wonitoring in accordance with the schedule and with
technical and econcmical capacities of the research teams.

3. Intensive winter research programe, during November 15 - March
15.

4, Complex experiments with simultanecus studies of aeronomical
and thermodynamical parameters within the entire region.

5. Intensive programs within the fall (Avgust - Octéber) and
spring (March - May) circulation reversals.

6. [Program of methodical observations,

a, Strictly synchronic measurements in various peints by the same
methed and also by various methods.

b, Observations in various latitudes at 5° - 10° intervals by a
mohile meteor-radar designed especially for this purpose.

¢, Combined abservations by D1 and D2 methods.

d. Combined chservatirns from rockets and ground-based meteor—
radar with a phase angle meter,

It is planned, as a result of this subproject, prepare an
empirical model for spatial-temporal variations of temperature, demsity,
electron concentration and wind in the region in question; to define
the role of wave phenomena in physical procesees controlling the lower
thermosphere, and to perform mathematical modelling of the formation
mechanism of the structure and dynsmics of the lower thermosphere.

SUBPROJECT: INVESTIGATION OF HIGH-LATITUDE ERERCETIC SOURCES AND THEIR
EFFECT ON THE STRUCTURE AND DYNAMICS OF THE UPPER ATMOSFHERE AND IONO-
SPHERE DURING THE FOLAR NIGHT
{a) Timing of the Research

The timing of the research is 1980-1982Z.
{(b) Analysed Altitude

The analysed altitude is 20-180 km,
(c) The Problem

Investigation of the upper atmosphere withir high latitudes has
sreat significance in the modelling of ionospheric-magnetospheric rela-
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tions, in analysing ionnspheric disturbances, etc. In the high-latitude
region there occurs an additional energy generation from sources
different from solar vltraviolet, These sources are: protons and
precipitating electron fluxes, Joule heating, etc, Intensity and input
of these sources is significantly affected by externmal conditions but
mainly by the character and intensity of disturbances.

Enexrgy generation due to the above-mentioned sources leads to con-
siderable variation in the high-latitude upper atmosphere. These
changes are of a great variety: increases in the concentration and
temperature of electrons, origination of electric fields, change in ion
compesition, increase in temperature of the neutral gas, turbulent
regime variations in the atmosphere in the area of the turbopause, etc,
It is significant that all these effects in the same phenomenon can be
quite different in various polar regions, for instence, within and out-
side the auroral oval.

(d) Scientific Objectives
Investigation of energetic sources spatial distribution (current
systeme, particles, waves, etc.)}, their intensity and effect on the

structure and dynamics of the upper atmosphere as the result of solar
and geophysical activity,

Joint analyeis of the available experimental and theoretical data.

Dynamics of the lower ionosphere as a function of stratosphere-
mespsphere processes. The influence of these processes on the lower
thermosphere through turbulent and wave mechanisms,

Correlation between the dynamics of the polar upper atmosphere and
ionosphere and various parametere of solar and geophysical activity, the
interplanetary medium and magnetosphere.

{e) Experimental Methods to Solve Theoretical Problems

The present subproject is based on the experimental study of the
upper atmosphere and ionosphere carried out at Heiss Island during
November ~ December 198l. Rocket complexes MP-12 and M~100 were uged as
well as data obtained from the Arctic ground-based geophysical network,

Within the framework of the project 10 rockets of MP-12 type and 8
rockets of M-100 type were launched.

Composition of the instruments (MP-12) and measured parameters:

Payload N 1:

1., Cloud release container of the "trace" type is aimed at
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measuring temperature, diffusion and wind within the altitude interval
of B0-160 km.

2. Radio-frequency mass-Spectrometer (measurement of the neutral
composition),

3, Ion probe to measure density and temperature of the atmosphere
at the altitude 80-140 km.

4, Auto-oscillative probe for the electron concentration.
5. Impedance probe for electrbn concentration,
6. High-frequency probe to measure the electron temperature,

7. Corpuscular radiation counters {energy interval 0.5 - 20 keV,
over 30 kev),

The Paylpad N 2;

1. Mags-spectrometer (ion-neutral).
2. TImpedance probe to measure the concentration of electroms.

3, Modulative probe to measure the temperature and concentration
of electrons,

4. Double electrostatic probe to meassure electric fields,

5. Corpuscular radiation counters (energy interval 0.5 -~ 20 keV,
over 30 keV.

The Payload N 3:

1, Double electrostatic probe to measure electric fields.

2, Auto~oscillative probe to measure conceatration of electrous
and ionospheric irregularities,

3. Corpuscular radiation counters.

Distribution of the Payloads:

5 launches of rockets with the payloads N I;
3 launches of rockets with the payloads N 2;
2 launches of rockets with the payloads N 3.

Meteorological rockets M-100 were equipped with standard techniques
aimed at measuring thermodynamic parameters of the atmosphere at the



123
altitude 20-80 km,

Complex of Ground—Based Measurements;

1. Llaser radar tc measure dynamic and temperature parameters at
altitude B0-100 km,

2. Magnetometers,

3. Ionospheric sounding.

4. Riometer absorption.

5. All-sky cameras,

6. Aurora and airglow photeometers.

{f)} Research Program

Rocket experiments were carried out during November - December 1980.

The experiments were coordinated as far as it was possible with the
International Energy Budget Campaign, The Campaign headed by Dr, D.
Offermann (FRG) included rocket flights from Kiruna and Andoya with
instrumentation similar te that described above and prepared by
scientists from several western countries including Norway, Austria and
Great Britain,

The present project is to estimate the effect of the stratosphere-
mesosphere processes upon the dynamics of the lower ionosphere, in
particular, the effect of these processes on the lower theimosphere
through turbulence and wave mechaniems, to establish the correlation
between the upper atmosphere dynamics im the polar region and variovs
parameters of sclar activity, interplanetary medium, dypamics of the

magnetosphere, among others,

SUBPROJECT: CLIMATE ELEMENTS OF STRATOSPHERE /ND MESOSFHERE; ROLE OF
VARTIOUS ENERGETIC SOURCES IN ITS FORMATION

(a2) Timing of the Resesarch
The timing of the research is 1981-1985.
(b} Analysed Altitude

The snalysed altitude is 15-80 km,
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(c) The Problem

The problem of climate, of its natural and anthropogenic variations
is stressed in a8 number of documents adopted by WMO and other interna-
tional bodies. To study these climate variationms it is mecessary to
investigate its present state, For middle atmosphere research it is
possible to model standard end reference atmospheres.

At present, these models include information only on thermodynamie
pazameters and wind. They do not regard information about ozone, minor
constituents and other middle atmosphere parameters, The COSPAR
reference atmosphere~CIRA - does mot consider longitudinal and hemi-
spherical differences. Neither does it contain any information about
average zonal data on thermodynamics for latitudes over 70°. It also
seems scute to anglyse charged compoments of the atmosphere which seem
to affect greatly radio-wave propagation,

Our knowledpge about season-latitude paremeters of planetary and
gravity waves is far from being complete, We also lack much information
about energy transport by waves, wave influence on climstic properties
for turbulence of various scales, Meanwhile, existing measurement
techniques and networks are capable (special programs are being
organized) of presenting required data to make climatic evaluation of
these magnitudes,

Many of the middle atmospheric structures and phenomena cannot be
interpreted in theory. Thus, it would be interesting to reveal the
origin of non-zonal features of the pressure field and wind over the
winter hemisphere, to analyse the role of current systems and electric
fields in formstion of the wind ir the lower thermosphere, ete,

0f prime significance in the analysis of the human-activitirs
effect upon climate variations is the empirical climatic modelling of
ozone and trace compenents, which would consider in detail the chemical
composition of the middle atmosphere. It is also important te build
wultidimensjoral (two- or three-dimension) models of ozone, water vapour
and carboric acid, all of them considering general circulation patterns
and sufficiently complete turbulence patterns, taking into aceount minor
constituent chemistry based on effective reaction rate constants,.

{d) BScientific Objectives

1. To establish climatie regularities and variations (temperature,
pressure, density, wind).

2, Hemispheric differences in climatic regularities,

3, Turbulence in the stratosphere and mesosphere and its role in
energy transport.
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4, Seasmon-latitude distribution of trace constituents in the weso—
sphere and stratosphere (ozone, water vapour, aercsols, atomic oxygen}
and their effect on middlz atmusphere energetice.

5. Energy of wave processes in stratosphere and mesosphere,

6., Solar radiation in the middle atmosphere,

{e) Experimental Methods

1. Radic~sounding measurements of temperature and wind,

2, Rocket measurements of temperature, pressure, demsity, wind,
minor components and turbulence.

3., Balloon measurements of turbulence.
4, Eatellite data on solar radiation fluxes.
5. Ground-based measuremente (ozone, aerosolal),
6. Radio-physical methods,
(£) Program of Observations
1, Coordination of the research time schedule.

2. Coordination of complex programs for more frequent observations
and experiments.

3. Regular observstions,

The subproject purpose ie to cbtain coordinated in space and time
average global fields of meteorological variables in the middle atmos-
phere, to measure energy exchange between various atmospheric layers, to
determine the climatic regularities for temperature, pressure, density
and wind in the middle atmosphere and climatic drifts of these pars—
meters, to pet reference data on the distribution of ozone comcenmtration
and other minor constituents,
SUBPROJECI: WINTER ANOMALY IN THE LOWER IOKOSPHERE
(a} Timing of the Research

The timing of the regsearch is 1980-19085.
{b) Analysed Alritudes

The analysed altitudey are 60-100 kum.
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{e) The Problem

The phencmenon of the winter anomaly refers to the fact that radio-
wave absorpticn in the midlatitude ionosphere in winter is higher than
in other seasons at the came zenithk angle of the sun, It is usuvally ob-
served in medium- and high~frequency hands at middle latitudes of both
the Neorthern and the Southern Hemispheres.

According to some authors, the winter anomely is mainly due to
increased electron density at ~75-100 km which, in turn, is associated
with increased concentration of NO at these altitudes. Another point of
view attributes the anomalous absorption to the ionizing effect of
energetic corpuscular fluxes penetrating into the lower iomosphere., The
data available are insufficient to choose between these hypotheses,

Besides, the problem involves some other questions that still are
not c¢lear: i.e., what is the extont of the region cf anomelous absorp-
tion; does the anomaly occur at high latitudes; where is it disguised by
continuous intrusion of energetic particles; has it any relationships
with geomagnetic disturbances? Further investigations are required of
the geronomic processes in the lower ionosphere, which cause the winter
ancmaly.

{(d) SBcientific Objectives

1, Specification of spatial-temporal characteristics of the pheno-
menon and the dynamical properties of its low-latitude boundary.

2. Investigation of electron density vertical distribution and its
relation to processes in the neutral atmosphere.

3, Relationship between the winter anomaly, and wave and corpus-
cular radiation,

4. TInteractions between different atmospheric regioms.

5. Study of relationships between electron density end intermal
gravity waves,

(e) Expeximental Methods

1, Messurements of the iomospheric radic-wave absorption by
different methods (AL, A2, A3, f.4,).

2. BRocket measurements of neutral and isnized atmospheric con-
stituents and precipitating particles on launching sites Volgograd and
Heisa Island,

3. OGround-based measurements of electron density and other para-
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meters by inccherent scatter, partial reflection and phase height
techniques.

4, Ground-based measurements of ionospheric drifts by different
methods.

5. Memsurements of the rotational temperature of atmospheric
hydroxyl emission.

(£) Program of Observations

Ground—~based observations of absorption will be carried out from
August 15 till April 15 and (for comparison) in the summer periocd of
June 5 ~ July 10 accompanied by simultaneous coordinated radic soundings
and ground-based measurements using incoherent scatter, partial reflec~
tion, and drift techniques,

Rocket measurements will be taken during a month (in January),
During this period, all equipment invelved in the subproject will
operate at reduced intervals.

(g) Expected Results
As a result of implementation of the subproject it is suppesed:

To specify the spatial-temporal characteristics of the phenomenon
under investigation, to study the dynamics of its low-latitude boundary,
to reveal the features of anomalous absorption at subauroral amd auroral
latitudes;

To establish the relationships between the winter anomaly and wave
and corpuscular radiation;

To specify the relationships between the winter anomaly and
dynamical processes in the middle atmosphere, i.e., turbulent diffusicm,
mean wind, wave motions of various scale;

To specify the interaction between the winter ancmaly and meteor-—
ological parsmeters (temperature, density of neutrals, etc,);

To produce models of the processes responsible for the winter
anomaly in the lower ioncsphere,

All this will contribute to a better understanding of the
phenomenon as a whole, as well as of its driving mechanisms, which in
turn will stimulate the development of a prediction capability.
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SUBPROJECT: NOCTILUCENT CLOURS: CLIMATOLOGY, DYNAMICS, GENESIS AND
ORIGIN

(a) Timing of the Research

The timirg of the research is 1975-1985.
(b) Analysed Altitudes

The analysed altitudes are 65-95 kum.
(c¢) The k. ablem

The subproject is dedicated to further extensive investigation of
noctilucent clouds with stress on their rel;cionships ard interaction
with atmospheric processes at the altitude J0-82 km,

Alomg with routine ground-tased observations ("Climatology of
noctilucent clouds" and "Dynamics and morphology of noctilucent
clouds"), it is supposed to carry out spacecraft investigations of
noctilucent clouds on orbiting statioms and spaceships,

The previous experiment on "Salut-4" and "Salut-6" proved the epace
methods to be highly efficient and promising,

An s3santial problem that still has no unambiguous solution is that
of the origin of noctilucent clouds,

For solving the problem, it is supposed to use all available flying
means (meteorological rockets, satellites, orbiting stations), as well
ag to undertake 2 number of theoretical and experimental works on
modelling the formation processes of noctilucent clouds,

The section entitled "Genesis of noctilucent clouds, their relation
to meteorological conditions and solar and geophysical events; occur-
rence prediction” iz the most exteasive part of the project. Here the
attention is concentrated on vhenomena and processes that take place in
the transition zone of noctilucent cloud occurrence and may be
associated with possible sources of the latter., Ome of the practical
results of this study is the attempt to prediet the occurrence of
noctilucent clouds using observations of accompanying or associated
phenomena.

As a part of the Middle Atmosphere Program, the described sub-
project is closely connected with others. The data acquired by ground-
based, aircraft, rocket and satellite methods in the precess of realiza-
tion of each subproject are supposed to supplement each cther and be
widely used in experimental and theoretical studies in the scope of this
subproject.
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(d} Scientific Objectives

Climatology of Noctilucent Clouds; Determination of spatial-
temporal characteristics of noctilucent occurrences. Acquisition of
reliable data series on noctilucent clouds from grovnd~based and space
observations both in the Northern and the Southern Hemispheres. Special
attention will be paid to discontinuities in noctilucent occurrence
within each series,

Dynamics and Morphology of Noctilucent Clouds: Investigation of
morphological and kinematic properties of noctilucent field structures
(waves of different kind, jet flows vortices, multilayer fields).

Determination of horizontal and vertical velocity components,
orientation of various structural features of noctilucent cloud fields
end also the drift of the field as a whole by low-speed basic filming
and stereophotogrammetry.

Constitution of Noctilucent Clouds: Investigation of physical and
chemical properties of particles forming noctilucent clouds; determina-
tion of optical parameters characterizing the cloud field as a whole.

Determination of physical and chemical composition and volume den-
sity of particles; optical depth, spectral, brightnees and other
characteristiecs of the cloud field.

Genesis of Noctilucent Clouds Including Their Relation to
Meteorological, Solar and Gecphysical Phencmena; Occurrence Prediction:
Investigation of the conditions required for nmoctilucent cloud
formation:

1. Investigation of water vapour tramsport to the mesosphere and
temperature variations at the mesopause level.

2, Investigation of xelationships between Bolar activity veria-
tions, content of ozone in the atmosphere and the types of global
atmospherie ecirculation.

3, Investigation of global aerosol distribution in the mesocsphere.

4, Modelling of physical conditions of the mesopause level; study
of dynamical processes of water vapour condensation in ice crystals.

Investigation of relationships between solar and geophysical
phenomena and the occurrence of noctilucent clouds:

1. Complex studies of geomagnetic disturbances (K-index), OH and
0o emissions, ion and electron composition, behavior of Eg-layer during
the occurrence, lifetime and disappearance of noctilucent clouds.
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2. Investigation of noctilucent occurrences correlation with solar
activity, meteor fluxes, ionvapheric conditions in D, E and Eg-regions,
OH and O emission intensities, meteorological comditions in the tropo-
sphere and mescsphere,

3. Correlation of noctilucent cloud occurrences with volcenic
activity and anthropogenic factors.

(e) Experimental Methods

1. Ground-based and spacecraft (including scientific orbiting
stations) monitoring,

2, Rocket experiments.

3. Sounding by radio techriques.

4. Aerophotogrammetric measurements and low-speed filming,
(£) Program of Obgervations

Monitoring obsexvations during the period of May 15 - August 15
within the international program (Iaternational Noctilucent Cloud
Observation Manual, WMD-Nr. 250, TP. 138, 1970).

Implementation of this subproject will: yield data on correlation
between the occurrence of noctilucent clouds and metearological and geo-
physical factors; expand our knowledge of the composition and origin of

noctilucent clouds; and create a basis for their prediction.

SUBFROJECT: THE ROLE OF WAVE PROCESSES IN FORMATION OF THE MIDDLE
ATMOSPHERE STRUCTURE AND DYNAMICS

(a} Timing of the Research

The timing of the research is 1981-1985.
(b) Analysed Altitude

The analysed sltitude is 15-8) km.
{¢) The Problem

Analysis of the middle atmosphere dynamics is significant for
realization of its climate formation., To describe these processes it is
quite natural to present them within the¢ wave proceases concept. The
wave processes (and oscillatione) in the stratosphere, mesosphere and

lower thermosphere have certain regularities that make them rather
different from similar processes in the tropoaphere, though closely
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connected with the latter. The properties of planetary waves in the
middle atmosphere, propagation characteristics of acoustic and gravity
waver, the nature of small-scale turbulence are not yet sufficiently
studied. The development of a climate theory would require a thorough
investigation of energy, pulse and angular momentum transport by plane-
taty waves from the viewpoint of macroturbulence concepts,

The data obtained at ionospheric and radicmeteor sounding stations
suggest that the gravity waves in the height range of B80-110 km may be
considered as an energy and turbulence source.

The nature of stratospheric warmings in winter still remains un-
clear., In some cases, they are attributed to interactions beiween a
wave of tropespheric origin and a standing wave in the mesosphere,
Further analysis of stratospheric warmings based on the wave concept
seems to be rather promising.

The solution of the above-listed problems requires special coor-
dinated programs of routine observations supported with harmonic and
spectral analysis of long data series obtained hitherto, Besides, the
subproject involves & number of urgent and complicated problems of
solar—atmospheric relations; first of all those associated with manifes-
tations of the ll-year cycle of solar activity and with recurrent
disturbances comnnected with the sun rotation,

(d} Scientific Objectives

1. Investigation of wave processes including standing waves of the
planetary scale and progressive waves with a period of 12 hours to 2
years, based on a combined amalysis of radio sounding, rocket, satellite
and ground-based data.

2., Analysis of physical mechanisms responsible for the structure
and dynamice of the stratosphere and mesosphere; numerical modelling of
corresponding processes.

3. Correlation of the structure and dynsmics of the stratosphere
and mesosphere with solar and geomagnetic activity,

4. Investigation of possible mechanisms of stratospheric and
mesospheric winter warmings in the Northern Hemisphere.

(e) Experimental Methods
l. Temperature and wind measurements by radioc sounding methods,

2. Rocket measurements of the temperature, wind, miner neutral and
charged constituents.
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3. Satellite measurements of radiation fluxes,

4. Ground-based measurements by the methods of partial reflectiom,
cross-modulation, phase heights, etc,

(f) Program of Observations
1. Timing of the observation,
2, Coordinated observations and experiments with closer intervals,
3. BRoutine observatioms,

As a result of implementation of the subproject, it is expected to
determine the physical mechanisms responsible for the structure and
dynamics of the stratosphere and mesosphere, to construct a numerical
model of corresponding processes, to specify the mechanisms of strato-
spheric and mesospheric winter wammings in the Northern Hemisphere, to
estimate the role of different physical mechanisms in the thermal
balance of the middle atmosphere and to establish electrodynamical
relations between the middle atmospheric parameters and characteristics
of solar and geomsgnetic activity.

SUBEROJECT: OZONODYNAMICAL FROJECT {(ODF)
(a) Timing of the Research

The realization of the ODP is divided into two stages:

1. Regular network, registrations of the total ozone content (X)
and its vertical distributions (VD) by the reversal method as well as by
periodic horizontal aircraft soundings; April - May - June and
September - October, 1979-1982,

2. Special "alerts" within the time intervsls established in (1),
These alerts are announced by the Hydrometeorological Service and
usually last for 2-4 days. Their purpose is to concentrate the atten—
tion of observers on the events indicated above in the section
“Scientific Objectives on the ODP".

(b} Analysed Altitude

Mainly 10~35 km with occasionsl rocket measucrements up to 70 km,
{¢} The Problem

One of the principal and most complicated problems associated with

atmospheric ozone is that of its transport in the earth's atmosphere,
The transport plays an essential role in the distributiom of the gas,
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which is continuously generated in the stratosphere of the tropical zone
due to photochemical processes, Then it is carried away and accumulated
in the high-latitude stratosphere where it is partly destroyed photo-
chemically and partly penetrates intg the troposphere,

The dynamic exchange of ozone-bearing air masses in the strato-
sphere is realized through atmosphere circulations: global circula-
tions, current systems of continental scale, and cyclonic systems.
These types of motion are characterized by corresponding time scales.
The motions are stronger when the synoptic processes have a meridional
character and they are wez.er when they are of a zonal type. The
intensity of the motions d.ffers from one longitude zone to another.

The main purpose of the project is to study the vertical and hori-
zontal transport of ozone as a dynamic factor affecting its distribution
in the atmosphere,

Since the transport is govermed by air currents participating in
the regular synoptical (dynamical) processes in the atmosphere, the
former should obviously be investigated in conjunctiom with the latter.
An emphasis should be made on the exchange betweea the subtropical and
high-latitude zones, -

Besides, the projeect includes among its cbjectives the composition
of ozonosphere models in conformity with the above-mentioned circula-
tions. In particular, these models should provide estimates of
characteristic relaxation times of ozene under various conditions, im
the presence of different minor constituents etc. The models are
supposed to clarify the following questions:

1, What types of cireulation can present the evolution pattern of
the ozonosphere corresponding to that observed during the project reali-
zation?

2. What currents {their driving forces, geopotential fields ete,)
are able to provide and account for the observed interlatitude and
intra-cyclonic ozonme exchange?

3. wWhat are the mechanisms, velocities and regions of ozone ex-
change between the stratosphere and troposphere; what is the role of low
and high latitudes, the tropopause structure etc. in this exchange? As
far as possible, the ozonosphere models under consideration should
involve the models of circulation, turbulence etc, based on direct
observational data., This part of the project should not depend upon the
complete modele of general circulation of various scales and upon their
approbation,

(d) Scientific Objectives of the ODP
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The prinecipal objective of the ODP is the study of vertical and
horizontal transport of ozone associated with large-scale atmospheric
diasturbances (such as fronts, cyclones, jet flowe and long waves); in
particular, with long-range motions of Arctic air masses to the south
and tropical air wasses to the north,

Another task is the construction of reasomable two- and three-
dimensional ozonospheric modele of both global and synoptical scale that
would describe the transport and photochemical effects of ozone in
agreement with observational data. In particular, attention should be
paid to the transition layer (30-40 km) between the regions of pre-
vailing photochemical and dynamical effects, as well as to the methods
of diagnosties of real photochemical transformations in the atmosphere,

Experimental methods:

1. Routine observations of the total ozone content, and its
vertical distribution by using the reversal wethod,

2, Ozone soundings with closer intervals in connectien with
special objects, i.e., cyclomes or jet flows,

3, Coordimated day and night cbservations of ozone.

4, Horizontal aircraft soundings of X alopg the chosen
trajectories,

5. Rocket soundings of the stratosphere gnd mescsphere using ozome
sensors, accompanied by simultanecus temperature and other meteoroio-
gical measurements.

6. Mapping the trajectories of ozone transport,

Program of observation,

The program of regular obsexvations will include:

l. Ground-based measurements of the total ozonme content by means
of ozonometers and Dobson spectrophotometers,

2. Observations of the vertical distribution of ozone by the
reversal umethod on the stations equipped with Dobson or other type
gpactrophotometers,

3. Ozone soundings.

4. Aircraft messurements of the total ozone content,

5. Rocket ozone soundings,
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6. Satellite measurements,

A detailed program will be developed taking into account the ex-
perimental facilities of all participants and the needs of other MAP
subprojects,

As a result of implementation of the project it is expected:

To obtain data on ozone transport asscciated with large-scale
atmospheric disturbances, such as fronts, cyclones, jet flows and long
wvaves }

To comstruct global ozonosphere models taking into account photo-
chemical processes, circulation of the middle atmosphere and solar
activity effects;

To obtain new data on czone distribution over the seas and contin-
ents, the intensity of pemetrating UV radiation and interactioms of
ozone with aerosols.

DATA COLLECTION AND DISTRIBUTION

The International Council of Scientific Unions (ICSU) has urged the
international bodies in charge of projects to make plans for data
management at an early stage.

The Soviet Geophysical Committee and its Commission on MAP plan to
take part in the elaboration of the MAP data concept in the MAP
Committee (SCOSTEP), in TAGA and IAMAP (IUGG), and in the ICSU
Commission on WDC in geophysics and solar—terrestrial physics, It is
necessary to establish to what extent the available international data
exchange, through the WDC system, is capable of providing sufficient
information on global processes and events to all MAP participants, It
is also necessary to find out what type of principally new data will be
collected in the course of the MAP research, in what volume and form,
and *the means of data exchange through WDC, It is necessary to discuss
what activities should be performed at the dats analysis stage to assure
adequate internatjonal approbation of obtained results, Soviet MAP
participants plan to present at corresponding MAP meetings and workshops
concrete proposals on the function of the MAP data exchange system,

At present, the basis of MAP data is formed by data collected by
WDC A" and "B" for 1957-1985. The list of data accumulating in WDC is
being kept in the governing body on the international data exchange
through WDC (4th edition, June, 1979, TCSU, Commission on WDC in geo-
physics and solar—terrestrial physics; and Reports of WDC "A" and "B")},

There are some visible defects, however, in data exchange, for
instance, in the field of meteor research. Data exchange is performed
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without proper regard of the interests of the MAP participants. Thus,
Soviet specislists in this field would proupese to IAGA to realize the
GLOBMET project which, in particular, implies a regular data exchange
about meteor traces,

Resilts of many special experiments performed in various countries
within the MAP should be published in special issues and become avail-
able to international exchange through WDCGs, Special attentiom should
be paid to detailed description of factual data, so that they can be
also used by other specialists who apply other methods of data inter-
pretation,

International cooperation and division in the field of data
programming and computing are prime requirements which should be
cbeserved to analyse global data unita, to correlate data on various
disciplines and data obtained in various ecountries, It, first of all,
implies data exchange through WDCs in & computer-readable form, and also
establishment of available data banks in these centers which will in-
clude both results of routine obsexrvations and of special experiments,
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THE MIDDLE ATMOSPHERE PROGRAM:
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Physikalisches Institut
Universitat Bonn
12, Nussallee
5300 Bonn 1
FEDERAL REPUBLIC OF GERMARNY

THE MIDDLE ATMOSPHERE PROGRAM (MAP)
(a} MAP Scientific Goals

Tie middle atmosphere is comprised mainly of the stratosphere and
wesogphere, and ie the region of the atmosphere about which we know the
least, The reasons are partly the complexity of the physical processes
and partly the inaccessibility of the region to satellite investiga-
tions, It is the region where two strong energy sources interact: solar
ultraviolet light absorbed by the atmosphere to give chemically active
constituents, and wave motionz forced from the troposphere into the
stratosphere and mesosphere.

The major aim of the Middle Atmosphere Program will be the develop-
ment ot an adequate description and understandiug of the middle atmos-
phere, from altitudes of about 10 to 100 km, pacticularly in relation of
the global fields of: (1) density, pressure and temperature; (2) com-
position; (3) motion {on all scales); and (4) the interactionm between
these fields, The program will require observations which are both
intenpive, se that interactions may be determined, and extensive, so
that the global picture is complete, Theoretical models will be
required, and these must be adequate to describe both dynamica)l and
geronomic aspects of the middle atmosphere. Since both the troposphere
below and the thermosphere above influence the stratogphere and meso-
sphere, middle atmosphere research must be conducted with regard to the
study of the former regions, both im respect to theory and to observa—
tional programs. Also, it will be necesary to consider all physical and
chemical prucesser in the light of significant time and space scales,
including those appropriate to ciimatic change for which long-term
observationse may be necessary.

{b) Orzanisation of MAP

MAP is being spomsored by several international scientific bodies
whase disciplines are relatsd to the science of the middle atmosphere:

World Meteorclogical Organisation (WMD)
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International Union of Radio Science (URSIL)

International Association of Meteorology and (IAMAF)
Atmospheric Physics

International Association of Geomagnetism (TAGA)
and Aeronomy

Committee on Space Research (COSPAR}
Inter-Union Commission on Radio Meteorology (IUCRM)
Scientific Committee for Solar-Terrestrial Physics (SCOSTER)

During its l7th Gemeral Assembly in September 1978 the Intermationsl
Council of Scientific Unions {ICSYU) officially approved MAP &s a major
international cooperative research program.

MAP is now carried out under the auspices of the Scient.ic
Committee For Sclar-Terrestrial Physics (S5COSTEP), Planning -4 coor-
dination of MAP activities is performed by an interpational MuP Steering
Committee {MAPSC), which is presently chaired by Prof. S. A. Bowhill
{University of Illinois, Urbana, Ill., USA). Specific MAP projects ate
to be proposed by individual scientists or research institutions for
endorsement by the MAPSC and adoption as an official MAP project.
Funding to carry out these projects has to come, however, from the
nationsl agencies inmveolved in the respective research programs.

Planning and coordination of the German MAP activities is performed
by the Commission of Atmospheric Sciences of the Deutsche Forschungsge—
meinschaft (DFG). The German representative for MAF is presently Prof.
U. von Zahn.

{c) Schedule of Activities

The years 1979 to 1981 are designated a 'Pre-MAP' interval in which
a number of special research projects (PMP's) are carried ont and MAF
Study Groups (MSG'e) are set up, The major observativnal programs of
MAP will be performed in the period January lst, 1982 to December 3lst,
1985, followed by an analyseis phase of sbout 2 years. Im addition, the
MAPSC is currently considering a second phase of MAP to take advantage
of experiments scheduled after 1985.

TEE MAP PROJECT 'WINTER IN NORTHERN EUROPE (MAP/WINE)'
{a) HAP/WINE Scientific Aims

During winter at high latitudes the structural paremeters of and



the dynamic processes acting in the middle atmosphere display a strong
variability, in contrast to fairly steady condirions during summertime,
Much of this variability during the winter season can be interpreted as
being due to an enhanced level of wave activity on a very wide range of
spatial and temporal scales. A well-known example of this variability
is the occurrence of sudden stratospheric warmings. The causes for the
enhanced wave activity, however, are not well undevsteood. Furthermore,
observational data on conditivms in the winter mesosphere are rather
scarce.

Ir. order to get a deeper insight into the causes and effects of
this wvinter variability otie needs to measure af completely as possible
the structural parameters of the middle atmosphere (pressure, tempera-
ture) and the dynamical processes of global scalas (planetary waves,
tides), mescscales (gravity waves, jet streams) and small scales
(turvulence).

For many years meteorological satellite data have provided
important information on global scale processes. The more recent
development of MST radars, lidar soundere, and sophisticated rocket~
borne density measuring devices make it now possible to measure at least
at selected sites also the small scale and mesoscale dynamic processes
on an almost continuous basis, Furthermore, special high altitude
radiosordes, meteorological rtockets, meteorwind radars; and sounding
tockets can provide for additional and vital data which are not
routinely available from WMD observations or remote sensing satellite
experiments.,

Hence during a full winter season a coordinated and international
study will be performed on the structure, motivns, and composition of
the middle atmosphere between about 50°and 70° northern latitudes. The
northern European sector is comsidered particularly well suited for this
study because the stratospheric polar vortex is usually shifted in the
European sector of the arctic, Ther=zfore the stratospheric jet flowing
southward of the polar vortex is located over Scandinavia. In addition
within this sector the disturbances of the middle atmosphere during
sudden stratospheric warmings appear to be most intense due to the pre-
vailing tropospheric circulation being blocked by a high pressure system
in the North Atlantic region.

The project MAP/WINE is directed tcward a better understanding of

- the interaction of planetary waves of tropospheric origin with the
mean flow in the stratosphere and mesocsphére,

- the temporal and spatial development of sudden stratospheric warmings
including the pre-warming conditions and the trigger mechanism for the
waming,

- the temporal and spatial development of mesospheric cooling events in
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conjunction with stratospheric warmings,

- the vertical and horigontal transport of minor constituents like trace
gases, excited species, and charged particles,

~ the etfects on the chemistry of neutrsl and charged species of the
large temperature changes cccurring during stratospheric warhings and
mesospheric coolings,

~ sources of turbulent emergy in the mesosphere and turbopause rTegion,
— the temporal and spatial development pf turbulent layers, and

- the contributions of dynamical processes to the heating and cooling
of the mesospheric and vurbopause region.

{b) Organisation of MAP/WINE

The project MAP/WINE was originally proposed to the MAPSC by the
Commission ot Atmoapheric Sciences of the DFG. It was formally approved
as part of the international MAP effort by the MAPSC during its meeting
in August 1980. Dr. D. Krankowsky (Max-Planck-Institut fur Kernphysik,
Heidelberg, Fed. Rep. of Germsny) bas been designated intermational pro-
ject coordinator. He is currently setting up an internstional MAP/WINE
Working Group which is responsible for plamning and coordinating the
specific research activities to be performed during the MAP/WINE
project. The following members of the Working Group have been nominated
50 far:

Fed, Rep, of Germany Dr. D. Krankowsky, MPI-K {Chairman)

France Dr. M.-L, Chanin, Serv, d'Aeronomie du CNRS
Norway Dr. E. Thrane, NDRE

Sweden Dr, C. Witt, Univ. of Stockholm

United Kingdom nr. E, Williams, Univ, College of Wales
United States Dr., R. Philbrick, AF Geophvsics Laboratory

~ Participating nations also include: Austria, Camada, Czechoslovakia,
and the German Democratic Republic.

(c) Workplam for MAP/WINE
The project MAP/WINE will center on the study of the middle

atmosphere duriug the winter 1983/84. The observations will concentrate
on Northern Europe from about 50°N te 70°N., As MAP/WINE is performed



within the scope of the international MAP program it should be possible
for data collection to make maximum usSe of existing meteorological and
geophyeical facilities in many countries. This shall allew the investi-
gation ot phenomena of both small and large scales (up to hemispheric).
Observing wetheds will include: ground-based facilities, ballcon-berme
and rocket-borne experiments, and remoze sensing techniques from
satellites,

The project MAP/WINE is to proceed in three phases:
1. Preparatory phase:

Some new experiment techniques have to be developed or be made
operational in northern Europe (e.g. parachute-borpe mass epectrometers,
lidar sounding of ctratospheric and mesospheric parameters).

Ground-based facilities {e.g. MST radars, partial reflection
stations, ionosondes, riometers, spectrometers and photometers, czone
sounding stations} have %o be imstalled in suitable areas.

Appropriate programs for processing and analysis of the data from
wmeteorological rockets, balloon-, rocket—-, and satellite-experiments
have to be prepared,

Theoretical models of the processes acting in the middle atmosphere
and the response of the atructural parameters to various foreing
functions have to be set up, e.g. for large scale dymamics, gravity
waves, turbulence, and photochemical processes.

2, Observational phase:

Remote sensing data acquisition by ground-based and satellite
observations during winter 1983/84 (approx, October 1983 to March 1984)
allowing the descriptiom of the general status and development of the
middle stmosphere. By participation of many internatiomal groups these
observations will cover the area of high latitudes over the whole
northern hemisphere, Suitable remote sensing satellites are: Nimbus 7,
Solar Mesosphere Explorer, Dynamics Explorer, and Tiros.

In giil mpasurement of middlie atmosphere parameters by means of
MetRocket launchings, At least 3 sites north of 55°N are degired and
the following lotatipne are under consideration:

- Andoya {approved) 69°N/16°E
- Lista (under comsideration} 58°N/ 7°E
- South Uist {suggeated) ST°N/ 7°W
- Thule (suggested) 78°N/68°W

Datasonde lavnchings arxe to take place once a week from each statiom in

143



144

the time period Novembzr 1, 1983 through March 15, 1984. Additional
lagunchings are planned in case of the occurrence of a stratospheric
warming, In addition Robinsphere launchings are to take place once a
week from Andoya Rocket Range in the time period November 1, 1983
through March 15, 1984 with an intensified launch schedule in case of
the occurrence of a stratospheric wamming,

Intensive field campaigns as the kernel of the MAP/WINE project
will be performed in Decmeber 1983 and in January/February 1984, In
situ weasurements of structural, dynamical, and chemical parameters of
the stratosphere and mescosphere will be performed with the aid of
balloons and rockets which are to be launched from several places in
northern Europe.

3. Data processing and analysis phase.
MAP/WINE CONTRIBUTIONS FROM THE FED, REP, OF GEBMANY

In late 1980 the Deutsche Forschungsgemeinschefr (DFG} approved
special funding for MAP activities, More specifically for MAP/WINE the
DFG will support:

- theoretical studies and mode)l development (5 projects approved so far)

- the installation and operation of new ground stations in northern
Europe for remote sensing measurements of the middle atmosphere (3
projects approved so far: MST radar, IR spectrometer/photometer,
godium lidar for temperature measurements in mesopause region)

- analysis of data obtained from U.S., vemote sensing satellites.

in early 1981 the Bundesministerium fur Forschiung and Technologie
{BMFT) agreed to fund those Cerman investigations required for MAP/
WINE which can only be performed by sounding rockets. These resources
will be administered by the Deutsche Forschungs— und Versuchsanstalt fur
Luft— und Raumfahrt e.V, (DFVLR), Bereich fur Projekt-Tragerschaften
{BPT). There will be both purely German payloads as well as payloads
comprised of an international complement of instruments, Table 1 gives
an overview about the present planning status of the sounding rocket
activities.

MAP/WINE CONTRIBUTIONS FROM NORWAY

In a meeting on May 19, 1981 the Norwegian Space Hesearch Committee
approved that Norwegian scientists vaxrticipate in sounding rocket
experiments for MAP/WINE as given in Table !. Furthermore, NINF is
studying the possibility of installing a MetRocket launching site at the
southern tip of Norway for regular MetRocket firings during the MAP/WINE
winter,
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Ground-~based measurements:
- Routine optical and radioc measurements by Tromso University,
- monitoring of the mesosphere/ionospheric D-region hy means of the HF

partial reflection rader operated by Tromso University {(turbulence,
electron densities),

possible use of EISCAT for mesospheric studies,

MAP will be supported by the routine observatioms of the Norwegian
Meteorological 0£fice.

MAP/WINE CONTRIBUTIONS FROM FRANCE
The Middle Atmosphere Working Group of CNRS has approved a program

of ground-based observations for MAP/WINE in the Tromso area using the
following instruments:

Michelson interferometer for monitoring of OH*, Na*, 0%, temperature
from linewidth, and winde from Doppler shiits,

1

tunzble narrow band lidar for demsity and temperature measurements
from about 10 to 100 km altitude,

photometers for airglow emissioms,

all sky camera.

In addition the installation of a French meteor wind radar station
in northern Scandinavis is under consideration,

Tha ground-based uvbservations at the Observatoire de Haute FProvence
{44°N/6°E) will continue and may serve as reference measurements for
wmidlatitude conditions.

MAP/WINE CONTRIBUTIONS FROM THE UNITED KINGDOM

The University of Sheffield will participate in MAP/WINE b/
obeerving "meteor winds™ continuously throughout the winter 19.3/84 from
two stations: Sheffield, looking NW and NE; and Aberdeen, looi-ing SW
and SE, The station at Sheffield is already in operation and installa-
tion of the Aberdeen station is in progress now,

MAP/WINE CONTRIBUTIONS FROM TEE UNLITED STATES

Various contributions from the U,.S., are currently under considera—
tion. They range from the launchings of MetRockets and participation in
sounding rocket experiments {see Table 1) to the contribution of data
from remote sensing satellites as mentioned earlier,
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THE MIDDLE ATMOSPHERE PROGRAM:
A SPECIAL PROJECT FOR THE ANTARCTIC MIDDLE ATMOSPHERE (AMA)

T. Hirasawa

National Inastitute of Polar Research
1-9-10, Kaga, Itabashi-ku
Tokyo 173
JAPAN

INTRODUCTION

The Specizl Coumittee of Solar Terreatrial Physics, Japan, has
recommended that coordinated observations of the middle atmosphere in
Antarctica should be carried out as one of the major projects of the
Japanese natiomal Middle Atmosphere Program (MAP). In order to make
comprehensive observations of the polar middle atmosphere over the wide
Antarctic region, the observations should be carried out in cooperstion
with the other countries which participate in the Antarctic Research
Expedition., This document describes the secientific objectives of polar
niddle atmosphere research in Antarctica and the Japanesse observatioms
which will be performed around the Japanese Antarctic station, Syowa.
This is to provide HAP-participating countries with a detailed descrip-
tion of the scientific projeect so that they can consider their positive
cooperation towards the better accomplishment of the MAP enterprise., It
is hoped to establish the project as an international cooperative effort
involving many countries also intereasted in these objectives.

SCIENTIFIC AIMS OF THE PROJECT

(a)} Dynamies, Structure, and Atmospheric Composition of the Middle
Atmosphere in Antarctica

The dynamica, structure, stmospheric composition and aeroscl abun-
dance of the middle atmosphere im Antarctica are different from those in
the middle and low latitude regions, because of differemces in the geo-
graphic, geophysical and biochemical gituations; namely, the influsnce
of the dominant particle precipitatiocn on the chemical and dyngmical
processes within the polar middle atmosphere; the cooling of the atmos-
phere by the ice covering the Antarctic continent; the difference in the
effective intensity of the solar ultra-viclet radiation; and the
difference in the biochemical enviromment from which the minor
constituents in the atmosphere originate. The present data of the
Antarctic middle atmosphere are scarce, so it is importaat to collect
basic data about the distribution and variation of the physical and
chemical quantities in the middle atmosphere over g wide area in
Antarctica, Based on these data, it is possible to obtain a comprehen-
sive understanding of the actual conditions of the Antarctic middle
atmosphere in relation to middle and low latitudes,
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We therefcere propese intemsive coordinated observations in
Antarctica of the following items temporally and spatially;

1, The meas distribution of temperature, pressure and density and
ite seasonal evolution; and the influence of radiation and motion on the
distribution of these quantities.

2, Composition of minor constituents and excited species, and
their vertical profiles and time variabilities,

3, Role of the ozonosphere awd quasi~recurrent features of sudden
warming.

(b} Particle Precipitation and Interaction of the Middie Atmosphera
with the Lower Ionosphere

In the polar region, of particular interest is the domimant
particle precipitation from the magnetosphere into the upper atmosphere,
The particle fluxes exert an influence on the chemical and dynemical
processes in the polar middle atmosphere, namely, joule heating in the
lower ionosphiere by the precipitating particles; propagation of kinetie
and electromagnetic emergy down to the middle atwmosphere and its
influence on the structures and motions of the middle atmosphere;
particle fluxes from the magnetosphere and thair chemical and dynamical
effects on the composition of the middle atmosphere,

Therefore, in order to make clear the physical process of the
effect of the precipitating particles on the polar middle atmosphere,
coordinated G3R (ground-based, balloon and rocket) obsexvations should
be carried out to measure the distributions of 0q, M0x, ion and electron
compositions, X-ray input and precipitating particle £lux,

(¢} Atmospheric Pollution

As the biologicsl and chemical activities in Antarctica are very
low becausa of its severe natural ewviromment, it is yeasonable to com=
aider that most of the minor constituents (of biological or chemical
origin} in the Antarctic middle atmosphere have originated in the middle
and low latitude regions where these activities are wvery high. Based on
the data of the stable minor constituents obtained in Antarctics in
relation to those in the middle and low latitude regions, it is possible
to digeuss the diffusion on a large scale of the middle atmoephere
toward the poleward region from the lower latitudes. Furthermore, be-
cause Autarctics is the farthest from the middle and low latitude
regione in the northern hemisphere where atmospheric pollution is most
dominant, the Antarcetic region is the most suitable place for monitoring
the global diffusion of the atmospheric pollutionm,

We therefore propose routine-based observations of the minor
constituents in the wmiddle atmosphere, such as €05, N0y, €O, CH;, 03 and
804.
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{d} Difference Between the Northern and Southern Polar Middle
Atmosphere

Although both the Arctic and the Antarctic are located in the polar
regions, their geographical and biochemical enviromments are very
different from each other, It has been pointed out that the difference
between the Arctic and the Antarctic regions is largest in the winter of
both hemispheres in so far as the average structure dynamies, constitu-
tion and aerosol content in the middle atmosphera are concerned,

In order to compare the dynamics, structure and composition in both
hemispheres, the emphasis should be placed on making co-ordimated GER
observations in both hemispheres.

JAPANESE POLAR MIDDLE ATMOSEHERE AND IONOSPHERE RESEARCH ACTIVITIES
PLANNED FOR 1981 TO 1985 (MAP PERIOD)

Careful planning should be done to insure well-organized ground-
based, aircraft, balloon and rocket programs, in close correlation with
spacecraft minsions, Extensive observations will be carrier out at the
Japanese Antarctic station, Syowa (69°00S, 39°35'E; geomagnetic lat,
-70.4°, long. 79.4°). The outline of the development of our programs is
given below.

{a) Ground-Based Observations

Lidar observations for vertical profiles and time variabilities of
air molecules and minor constituents, such as aercsols and ozone in the
stratosphere and alkali metal atoms and aerosols in the mesosphere and
the lower thermosphere,

Spectroscopic observations in the visible and infrared region for
the measurement of various atmospheric species, such #s CH,, N 0, €0, O
and NO 4t 2 3
x*

VHF radar observations for the electron density and electric field
irregularities in the lower ionosphere,

Observations of particle precipitations; all sky camera (35 um;
every 10 sec); auroral zenith photometers for rapid variations (4278 &);
multicolor geomagnetic meridiac scanning photometer {5577 £, HB); high
sensitivity TV camera with filters (5577 &, 6300 &); vertical incidence
ionosonde; riometer (20, 30, 50, 70 MHz),

Observations of electro-magnetic waves; narrow band inteangity re-
corder (0.75, 2, 5, 8, 12, 25, 75, 150 kHz), ELF hiss recorder (0.2 - 2
kHz); chorus recorder (50 Hz - 4 kHz); fluxgate magnetometer, induction
megnetometer,
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{b) Balloon Experiments

During ths MAP period, about 20 balloon flights are foreseen
catrying a 30 kg payload to am altitude of 30 km, Their size is 5000 -
10000 m?, The anticipated payloads are devoted to aerosols, atmospheric
species, election and ion densities, electric field and auroral X-ray
studies. More than 100 small balloons (about 5 m3) will be flown fer
observations of the ozonosphere,

{c) Sounding Rocket Experiments

Twenty rocketr will be used during MAP period. Rockets of the 17
5310 type (ceiling altitude ~ 230 km, payload ~ 40 kg) and 3 5520 type
(ceiling altitude 350 km, payload ~ 80 kg) are scheduled to make the
following measurements: 03, NOy density, electron density and electron
temperature, electron and proton energy spectrum in the 3 energy ranges
(1-10 Kev, 3-100 Kev, and 500 Kev), flux of high emergy particles (E>30
Kev), DC electric and magnetic fields, electric and magnetic fields in
the frequency range of 0.2-10 kHz, electric fields ir the frequency
range of 0.1-10 MHz,

(d} Aircraft Measurements

Two airplanes (Pilatus Turbo Porter PC-6 and Cessna 183) are avail-
able around Syowa Station to observe contents of minor species, aerosol
abundance and solar radiation.

{e) Reception of Polar Orbiting Satellite Data

Satellite data receiving facilities for ISIS-I and II and Tiros
have been built up at Syowa to obtain physical information on the middle
atmosphere, the ionosphere, and the magnetosphere. The Japanese polar~
orbiting satellite EX05-C will be launched in the beginning of 1984,
Data reception from EX0S-C is scheduled to be made for Syowa Station
during the MAP pe:iod,

(£} Cooperative Ballcon Observations in the Northern and Southern Polar
Regions

In September 1980, the Natiomal Institute of Polar Research, Japan,
performed balloon flights at SSC Esrange, Sweden, in collaboration with
Swedish scientists., Ozone content, X-rays and VLF waves were measured
to study the high-latitude (zuroral zone) upper—atmospheric phenomena
agsociated with magnetosphere/ionospheric activities. During the MAF
period, the balloon observations in the geographic and geomagnetic con-
jugate area (European region) of Syowa Stztion, Antarctica, will be con-
tinued to investigate the differences of the physical conditions of the
polar middle atmosphere between both hemispheres.
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{(g) Schedule

The ground-based, balloon, aircraft measurements and the reception
of satellite data described in this document will siart at the beginning
of 1982 around Syowa Station in Antarctica. Sounding rocket experiments
will be carried out from 1984 to 1986. The coordinated cobservations in
Antarcticas will extend over a period of 4 years to obtain sufficient
data on the seasomal evolution of the physical and chemical quamtities
in the polar middle atmosphere.

LIST OF THE PRINCIPAL INVESTIGATORS
(a) Ground-based observation:
NAMES AFFILIATION
Lidar Y, Iwasaks Water Research Imstitute
Nagoya University,
Chikusg-ku, Nagoya, Japan
Spectroscopy M. Tanaka Geophysical Institute,
Tohoku University,
Aramaki Acba, Sendai, Japan
VHF radar R. Fujii Wationzl Institute of Polar

Research, Koga Itabashi-ku,
Tokyo, Japan (NIFR)

Auroras M, Ayukava NIFR
Electromagnetic H., Fukunishi NIFR
waves

(b) Balloon, Rockets, Aircraft and Satellites

T. Hirasawa NIPR

|
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INTERACTION OF LARGE METROROIDS WITH THE ATMOSPHERE
Z. Ceplecha

Astronomical Inetitute
Czechoslovakian Academy of Sciences
Ondrejov
CZECHOSLOVAKIA

PROJECT

Disturbancee of the atmosphere at heights of 120 to 40 km by
penetration of meteoroids of meter and decameter dimensions,

AIM

Acquisition of unbiased data on atmospheric pemetration of large
meteoroids, determinotion of their supply to gas and dust components of
the middie atmosphere and their connection with the noctilucent clouds,

METHODS

To utilize the existing photoyraphic fireball networks
(Czechoslovakia, USSR, ¥RG, Austrias, England, Canada: altogether 140
different observing stations)} in systematic acquiring of geometric,
dynamic and phetometric data on bright fireballs with the purpose of
studving the gas and dust component of the middle atmosphere, their time
varistions and their instantaneous disturbance effects,

To utilizo and enlarge the existing syatem of acquiring data on
visual sightinge of Ffireballs with the aim pf determining the global
variations in their rates,

EXPLANATORY DETATLS

The mass range of meteoroide from kilogram¢ tc hundreds of tone was
recently proposed (MeCrosky, 1968, Ceplecha 1976) as one of the most
importunt sources of meteoric dust in the Earth's atmosphere. The con-
tribution of these large bodies to the Earth's enviromment is more than
1 kg per second per the whole globe, This infall produces a fairly
continue 8 source of fine dust between heights of 100 and 40 km, The
variation of the meteoric dust content in the atmosphere depends partly
on the variation of the rate of fireballs. The dimensions of the dust
originating as the debris or condemsation products of the fireball
phenomenon are somewhat uncertain, but if 10"153 would be the typical
mass of & dust grain, them 1 particle per cm” iz available every 5
seconds on an average,

A patt of the mags of fireballs is ultimately vaporized, This is

D/
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probably oue of the most important sources of small varieble admixtures
of Fe, Mg, 5i, Cs, Na and several others in the middle atmosphere. To
link indiyidual bright fireballs to changes in edmixture contents may
help to distinguish different scurces of these constituents,

The seasonsl and other varistions in temperatnre and density of the
middle atwmosphere result in measureable effects upon the luminous
trajectory of 2 Fireball. The ivprovement of quantificstion of these
effects may improve our understanding of fireballs as indicators of the
density and tempersture varistions in the middle atmosphere,

The exact roles of the cosmic dust particles in the Earth's atmos-
phere is not known, but their streaming down to the surface may add to
the condensation nuclei modulating the precipitation phenomens and take
part in other processes in the lower atmesphere.

The noctilueent .'ouds are onme of the demonstrations of the
meteoric dust in the aimosphere: due to their heights the fireball dust
should be less important for them than the interplanetary dust directly
impinging the atmosphere. Thus, comparison of fireball cbservations
with the noctilucent~cloud observations may help to separate the two
widely different sources of the wmeteoric dust in the atmosphera: abla-
tion products ot fireballs from interplanetary dust,
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THE GLOBAL METEOR OBSERVATION SYSTEM (GLOBMET)
B, L. Kashcheev

Institute of Radioelectronics
Lenin Sts., l4
Kharkov, 310059
USSR

FOREWORD

For many a year the existing global radar network has been success-
fully yielding information that proved especially helpful ror various
international geophysical projects. The data obtained in this way made
it possible to determine the basic characteristics of atmospheric cir-
culation and the influx of meteor substance within the 80~110 km height
interval. It also supplied experimental material for sclving the
cardinal methodological problems of data interpretatiom and further jim—
proving the existing meteor Tadar network.

Along with this, however, a number of important problems pertaining
to the construction of adequate models of circulation in the meteor zone
and its correlation with the processes taking place in the lower atmos-—
pheric layers remain unsolved, This can be explained on the one hand by
the objective éifficulties inherent in the job and on the other - by the
uncontrolled ways of the original formation of the existing network.

Besides, the very essence of many problems of interpretation of
radar observation data and optimization of observation systems and net-
works have been realized but recently. This is due thanks to a thorough
apnalysis of the obtained data and an impressive amount of theoretical
studies and the study of mathematical simulation of meteor pheromena in
particular.

The recent years heve Bhown that the observation data is subject
to the influence of various factors of selectional, astromomical, equip-
mental and methodological nature, That is why the unification of hard-
ware, observationm techniques and algorithms of interpretation prove to
be an important condition of obtaining gualitative information.

Moreover, correct interpretation calls for operative information on
the structure of the influx of meieor substance which, in turm, eannot
be effected without undertaking a complex research of metecr phenomena,
Such research, as was shown by the Soviet Equatorial Meteor Expedition
in 1968-70, could cousiderably intensify ohservation progrems and com-
sequently facilitate obtaining experimental data necessary for solving
the problems of meteor science and engineericg.

Dz~
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SCIENTIFIC OBJECTIVES

The present drafr envisapges simultaneous, theoreticsl and
experimental studiss ot closely related phencomena as well as the
necessary organisational undertakings.

The main objective of the prciect is preparation for and condueting
meteor research with 2 view to comstructing on the basis of experimental
data models of atmospheric circulation, the influx and distribution
of meteor substanmce in the near space, and models of meteor-to-
atmosphere interactior which is of tremendous importance for solving
fundamental and applied tasks of Meteor Geophysics snd Astronomy,

(a} Scientific Objectives in the Field of Geophysics

1. 7To determive the space-~and-time structure of the prevailing
motion, tides and primcipal nom-regular components im the meteor zone;

2. To create global models of circulation in the lower thermo-
sphere and its correlation with the processes in the layers lying below;

3. To analyze the structure and dynamics of macroscale systems in
the meteor zone on the baeis of data obtained by local radar networks;

4, To analyze the threshold models of circulation snd study the
secondary {pseudosynoptical) effects on atmospheric circulation ceused
by changes in the structure of meteor influx;

5. To study the dependence of the circulation on the solar and
geomagnetic activity in various latitudes, especially in the lower and
upper ones;

6. To study the weteor-atmosphere interaction, including meteor
geomagnetic effects.

(b) Scientific Objectives in the Field of Astvonomy

1. To construct models of meteor influx, of the structure of
sporadic and shower meteors;

2, To analyze and construct global models of the distribution of
radiant coordinates and the selection factors;

3. To analyze the structure of meteor influx in the northerm and
southern hemispheres.

{c} Scientific Objectives in the Field of Applicatien

1, To conatruct reference models of atmosphere for shuttle flights
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on the basis of homogeneous observation rows;
2. To develop meteorological forecast models for the meteor zone;

3. To develop the metheds of using radio meteor data for long-—term
weath:  and climate forecasts;

4, To study the fine structure of the meteor influx in variocus
nass ranges and create models of meteor hazards forecast;

5. To create models of forecasting meteor propagation of radio-
waves.

DATA CONCEPTION

The conception of data that could ensure the solution of the above-
mentioned tasks is the homogeneity and availability of the observation
rows obtained on the global meteor radar network. Thie can be provided
for by an adequate regulation of metrologic and space-and-time
characteristics including: the uvnification of measuring system para-
meters, algorithms and techniques of observation; the structural
optimization of the network; and that of the observation calendar,

(a) Unification

Congidering realities, the first steps towards structural and
technical unification of the existing radars should imclude but minimal
demends. This minimum involves the unification of all radar parameters
that can be determined by their relation to the registered complex of
meteors and estimated atmospheric parameters, i.e. the limited
registered meteor radiomagnitudo; the selection characteristics in re-
spect of large and small values of velocities and other parameters under
stndy; height resolution; and scanning regimee, methods and schemes of
cbservations,

It must be noted that these demands are to be verified in the
Manual of Radio Meteor Observation that are being worked out by the IAGA
Working Group V-2 and the Joint IAU/IAGA Committee on Radar Observations
of Meteor Flux and Radiants, and Anomalies at the Base of the Thermo-
sphere.

(b) Structure

One of the main conditions for achieving the cbjective of the re-
search under study is the installation of a network of meteor radar
sounding which in the lest possible way answers the task of establishing
the meridional and zopmal profiles of the middle atmosphere wind field as
well ng that of registering radiants of the whole celestial sphere.
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The job of carrying out the adopted IAGA recommendatiomns for
expanding the network must be aimsd primarily at introducing additiomal
observation systems (stationary or mobile) in such geographical points
as would, in combination with the existing radar network, ensure the
necessary spatial structure of data to comply with the purpose of the
draft project. Considering the existing network and the possibility of
IUGG national committees and research institutions, the analysis of the
wvork on developing new automatic meteor radars (of the fourth gemeration
in particular) and also the positive experience gained by expedition
(e.g. to the Equator and Antarctica) the following scheme of dis-
tributing radar statiouns is proposed (Figure 1).

The proposed variants for expanding the existing radar network have
been worked out taking due actount of: constructing a regular network
of measuring points for teliable verxfjcation of the global circulation
models; and distributing measuring poiats along the meridians and
parallels within a half of the tadius of correlating weather systems
that would yield information on the cirpulation profiles along the
33°E, 135°E meridians and the 50°N parallel.

The 75°E meridian and the pairs of observation points placed
central-sysnetrical to the Equator (for instance, Adelaide-Kampala-
Atlanta and Rip-de—Janeiro-Kampala-Hanoi) are suggested as an alterna-
tive.

It is supposed that the installation of cbservation points in some
countries would call for various bi- or multi-lateral research projects
including expeditions to different points of the globe.

(e¢) Calendar

The basic criterion for the choice of observation intervals and
compilation c¢f the calendar is getting the maximum of useful information
(both geophysical and astronomical) in the observation rows obtained by
the radar network,

The whole observati-mal interval, as envisaged by the project,
should last for no less than one cycle of solar activity (1980-30)
Duxring this period, as was mentioned earlier, the countries
concerned should see to it that the intensive programs for the maximum
and aminimum solar activity be carried out using the observation data

_ obtained both by the statiomary and mobile radars.

Due to verious limitations, the sbove programs must be completed
within r=latively small space of time. The experience gained by the
SEME and the present circulation models make it possible to adopt a two-
year interval as an optimal duration of int.nsive {especially for ex-
peditions) observation, and no less than an 8-month interval including
both Equinoxes for observatizn on the network located parallel to the
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Equator.

In the choice of observation intervals one must also be guided by:
the degree of geophysical value of the pericd; the scheduled complex
of atmospheric research using other techmiques and other altitudes;
and the feasibility of organising and sendjag expeditions (both ground-
and ship~based) to interesting peographical points. It is obvious that
the second half of the MAP observational phase will be 2 most
interesting interval in the coming cycle of solar activity.

COLLECTION AND EXCHANGE OF DATA

iIn line with the recommendations of IAGA WG V-2 the data depositors
are to b= the World Data Centres. The data to be submitted to the
international centres include: average hour-by-hour wind velocity (the
code of data type is TFLAG-2); and prevailing winds and tides (IFLAG-3).

The deposits of organisaticns sides to the project include:
results of observation of meteor radiants and orbits; echo-by-echo
records (IFLAG~1); and resulta of measuring physical perameters of
meteor and atmosphere z2 well as registrztion of meteor activity.

The organisations~participants in the project are to submit to the
World Data Centres summarized informationh on the data in hand within the
periods to be established for each kind of information.

It is suggested that data formats, yet to be adopted, should be
developed and agreed upon within the framework of the Guide to Inter-
national Data Exchange through the World Data Centres that are being
prepared,

1
WORKING GROUP

To ensure an adequate management of the research in line with the
presenc project the devalopment and coordination of the current programs
and observation calendars as well as the analysis of research pro-—
gressing, a working group should be created including representatives of
IAGA, TAMAP, IAU, URSI and specialists, representatives of the leading
centres of meteor research.
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COLD ARCTIC MESOPAUSE PROJECT (CAMP):
SCIENTIFI(: OBJECTIVES

L. Bjorn

Uppsala Ionospheric Observatory
§-755 90 Uppsala
SWEDEN

BACKGROUND

During late summer 1978 a rocket campaign was carried out at
Esrange, The scientific aim of the caprpaign was to study the ion
chemistry and composition at amd around the extremely cold aretic mes¢—
pause, particulaxly in connection with observations of NLC (=moctilucent
clouds), The campeign was a result of a European cooperation with
groups participating from Sweden, the Federal Kepublic of Germany, U.K,
and from Switzerland. Altogether sevenr rocket payloads were launched
with a great veriety of instruments, Several plasms parameters were
measured as, for example, density of electrons and positive ions and
composition of both positive and negative jone. A few measurements of
the neutral atmosphere were also made, for instance, measurement of the
concentration of atomic oxygen, determination by optical meanz of the
heipht ot the NLC and the light-scattering properties of the ¢loud
particles as well as of the number density scale height of the atmos—
phere from which a tempexature profile was derived, A report on the
results from the campaign will appear in J. of Geophys. Fes., 198l.

The composition of positive ions was measured with a combination of
two ion mass spectrometers, one {(magnetic) having a very good mass re-
solution in the mass range 14-220 AMU and one {quadrupcle) having a
poorer mass resolution but instead a very good height resolution (+200
m) and a wide mess range (750 AMU). At s height of 90.1 km, both
spectrometers detected a narrow layer (w200 m} with very heavy proton
hydrates (Bt +(#,0) ; n<20), With the present ion chemical models of
the hydration processes it is not possible to explain the existence of
such big proton hydrates at reasonable temperatures, The time
difference between the flights of the two spectrometers was round 1/2
hour which shows that the layer had a persistence of at least this time,
Interesting is that the NLC wae detected at a height of 83 km, i.e.,
about 7 km lower in altitude than the heavy ion layer.

The concentration of atomic oxygen shows g profile which above 82
km compares well with a typical daytime profiie at lower altitudes,
while below 82 km it-is low compared to 2 midlatitude daytime profile by
a factor ot three to four, According to present ion chemical models,
atomic oxygen controls the formation of megative ions, This is done
mainly through the reaction of atomic oxygen with 02' (which is the
primary initial negative ion formed) giving O- and & free electrom,
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Through this reaction, atomic nxygen concentration exceeding 101 arfem?
(above 82 km in this case) effectively prevents negative ions to be
formed, 1In addition tc the high oxygen concentration, the upper atmos-
phere was sunlit which through rapid photodissociation of negative ions
according to present reaction schemes should prevent a papulation of
negative ions to be formed. 1In spite of this, the measurements of the
densities ot electrons and positive ions show a deficiency of electrons
below 91 km height. At this height there was a very sharp ledge in the
electron concentration with a decrease in concentration of an order of
magnitude over a height interval of 1 km. The composition of the nega—
tive ions has not yet been analyzed, but with the instrument used it
will probably be very difficult to determine their identity. The in-
teresting point, however, is that negative ions or negatively charged
aerosol particles did exist., This raises the question if low tempera-
tures (T was derived to have a minimum of 130 K at 86 km but was
probably even lower at 90 km) will alter the rates of the production and
loss processes engugh to allow For a population of negative ions to
exist or if there erist formation mechanisms other than the ones
presently known,

THE PLANNED CAMP PROJECT

For further and more extensive study of the formation processes of
NLC and the general ion chemistry of the D~regicn at low temperatures, a
new project is being planned, The project has been named CAMP (Cold
Arctic Mesopause Project) and will also be an internatiomal cooperative
project performed during later summer 1982, Similar experiments as in
the previous project will be performed but increased efforts will be
made to achizve improved measurements of negative ion concentration and
composition, temperature, density as well as size of NLC pav'ticles,
winds, waves, and, if possible, water vapor comcentration., This will be
done by using rocket techniques, possibly satellites, ground-based
instruments and to some extent balloons. An additiomal study still
under consideration is the repeated measurement of the optiecal structure
of the middle atmosphere by small rockets carrying & simple photopolari-
meter,

In a recently developed model of the growth of ice particles around
the mesopause, Bjorm et al. (to appear in J. of Geophys. Res.) have
shown that it is possible that the heavy ioms found at 50.! km can grow
by condensation and stabilize as a condensation nuclei and while sub-
sequently sedimsnting through the atmosphere, grow big enough to even—

“tually form NLC particles. A necessary condition for this to happen is
that the temperature around the mesopause is lower than about 140 K,
which has normally been found in earlier measurements, but also that
there is a narrow layer where the particles (and ions) are formed in
which the temperature iz as low as around 120 K, The necessary width of
this layer depends on the temperature below it and varies between a few
meters and a few hundred meters for conceivable mesopause conditions,
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One of the main scientific aims of CAMP is therefore to measure the
temperature profile in the mesopause region with the best possible
accuracy and height resolution obtainable to date.

A further question concerning the formation of condensation nuclei
is the role of negative ione. First aof all, negative ions do, like
positive ions, form large clusters. If these grow to large enough size,
they can as well as positive cluster ions act as condensation nuciei.
Furthermore, any removal of electrons by formation of negative ions or
negatively charged aerosol particles will increase the kinetic lifetime
of the positive ions and thereby also increase their pessibility to grow
big. As current ion chemical models for mesospheric negative ions fail
to explain even the existence of negative ions under typical NLC con-
ditions, it is of primary importance to confimm their existence and to
have a positive identification of their mass numbers, This is the
second important scientific aim of CAMP.

As the total lifetime of an NLC particle is several hours (cau in
fact ben24 hours or longer), even rather low wind velocities will carry
the particles over large horizontal distances, It is, therefore,
important to obtain information on the wind and wave motions in the
height range of interest to be able to estimate the location of the pro=-
duction region, TheSe parameters can be measured with different rocket
techniques and also with' ground-based radio wava experiments, The main
reason for waves to be of interest is that the temperature of an air
parcel, which through wave motions is subject to adiabatic compression
or expansion, can vary extensively fey rather limited wave amplituder.
This, in turn, might very well cause a change between favourable and
non-faveurable conditions for NLC particle producticn, and can possibly
explain some of the typical wavy structures normally seen in NLC dis-
plays,

Finally, a very important parameter is the concentvation of water
vapor. Unfortumately, there does not exist any method to measure this
parameter with the desired height resolution but all available
techniques integrate over rather large volumes., In spite of this lack
of good techniques, attempts will be made to include one or possibly a
few of the existing ground-based, rocket-borme or satellite techniques
in the experiment, The launch period will extend from abeut July 25 to
August 15, 1982 with the rocket-borne instruments being launched in two
salvoes. One of these salvoes will be the main salvo and contain one
set or each experiment. Monitoring of the presence of NLC will be made
from an aircraft.

Below, a list has been included of the scientific groups which till
now hryv: been directly involved in the planning of the experiment., The
groups hove been listed payloadwise with their respective experiments,

In addition to these groups, several other experimenters have ex~
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pressed their iaterest n participating with ground-based measutements
and experiments carrieu by ballocons and aircrafts, As examples of such

experiments can be mentionad:

EISCAT (CNET, UIO), meteor vadar (CNET,

“niv, Sheffield), microwave limbscanning for detecticn of mesospheric
Ho3 and 03(MPI-A, Lindau), Lidar (CNRS), selective optical detection of
atmoppheric emissions (UCL, MISU, Univ, Wuppertal) and photolytic
detection ot stratospheric Ho0 (NOAA).

CAMP (2)
Univ. Bern

Met, Inst, Stockholm

Univ,
Uppoala Ionospheric
Cbservatory

SOAP (2}

Met, Inst, Stockholm
Upiv.

RAL, Slough Univ, College,
Wales, Aberyrtwyth
ATGL (@]

AFGL
Univ., College, London

STRAFAM {1
MEI-K, Heidelberg

UcL (2)
Ugiv. Collegz, London

RAL (2)
RAL, flough

Univ. College, Walea,
Aberystwyth

MPI-K 1)

MPI-K, Heidelberg

NIKE-ORION

Magnetic positive ion mAss spectrometer
Magnetic negative ion mass spectrometer
NLC phetometer

Heavy ion trap

Fiectrostatic pos, ion probe

Langmuir probe

Faraday experiment

Energetic electron detector {(0.1-20 ke¥)

NIKE-ORION
Ar, Kr and 0, resonance lamps
Photometers and polarimeters
Lyc and Schumann-Runge ion chambers
NLC photometer
Oxygen resonance lamp
Temperature sensor

NIKE-CQRION

Falling sphere experiment
Li vapor trail exzperiment

NIKE-ORION
Double quadrupole ion mass spectrometer
FETREL
Li vapor trail experiment
FEIREL
Atomic oxygen resomance lamp
Langmuir probe
Tempurature sensor
PETREL

Ion mass spectrometer
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REGIONAL DEFINITION GROUT REEORTS

Four Regional Definition Groups were organized several days prior
to the MAP Aesembly. One objective of each group was to meet and to
exchange information concerning MAP plans, programs, activities, ete, in
the various countries of the region, Following this, each group
identified several areas in which coordination of programs and
activities would be desivable. Also, experimental facilities relevant
to MAP were identified within each region, including rocket ranges,
bslleoon ilaunch facilities, MST radars, among others,

European . ‘ional Programs
M, L, Chanin

Among the European Projects relevant to MAP, some of them can be
regarded as Regional for one or the othexr of the {wo following reasons:
either the scientific theme is conrerned with a geophysical problem
localized in Europe, or the required peans to carry a program of global
interest are localized around European sites,

In the first category, twos programs proposed by European countries
are already insured of the participation of almest all of the European
MAP-involved countries: WINE (Winter in Northern Europe) and CAMF (Cold
Arctic Mesopause Program).

Two types ot participaticu have been announced: participation in
the campaign itseif (rocket flight, ground observatioms...) or by the
organization of a conjugate campaign with the same scientific aims (in
USSR particularly), The participation of other scientific teams from
all over the world is obviously welcomed in these projects.

In the second category, the existence of localized experimental
means (rocket and balloon launch sites, geophysical stations...) are
going to play an important role in projects which interests are not re-
stricted to regional problems, and witich will also benefit from the use
of global meane (satellites} or from the itilisatiou of other ground
stations,

Among the proposed programs, one theme common to several European
couiitries could benefit from coordination within Europe: the study of
stratospheric constituents and of their variability, Such programe, if
organized, could be an important part of the GLOBUS project.

Four European countries at least zre interested in participating in
balloon cszmpaigna using the French balloon site as well as the ground
geophysical station situated nearby (Belgium, France, Germany, United
Kingdom). The Definition of the successive campaigns is to be done in
the next yesr.
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Another important facility in Europe is going to trigger an intense
activity partly relevant to MAP; this is the EISCAT radar and all the
associated experiments.

This represents the summary of discussions which took place omn
August 12 with the participation af P. Simon (Belgium), U, VonZahn
(FRG), J. Taubenheim (GDR), P. Bencze (Hungary), E. V. Thrane {Norway},
G. Witt {Sweden), i, Thomas (UK}, E. §. Kazimirovsky (USSR), ¥, L-
Chanin (France) convener,

The Asian Regional Program
Y, V. Somayajulu

Ai a meeting nf the representativee of the Asian reginm vhe
national plans of these couniries werz discuvased for the purpose of
identification of areas for coopevation ard/or coodinstion., The
following representatives participated:

8. Kato {Natio-.' Representative, Japan)

E. 8. Kazimirov s {National Representative, USSR)
Y. V. Somayajulw .National Representative, India)
C. A. Reddy, India

R, Raghavarac, India

B. Kashcheev, USSR

J. K. Chao, Taiwan

T. Ishimine, Japan

As a result of the deliberations the following aress were identified
for coordination and cooperation during MAP,

(a) Cooperative Meteor Radar Observations

It is well known that meteor radars are fairly simple and yet
important facilities Ffor observing the moticn At wmeteor heights. In the
Asian region thers ags several 6f the facilities which are faivly well
aligned along latitudes around 20°, It is very desirable to take
advantage of this wique situation and try to derive maximum benefit in
the observation of meteor regione during the MAP perisd., Thz following
subjects will suit the purpose:

1, Tidal modes both solar =nd iunar and also planetary scale waves

2. Acoustic gravity waves which are excited im the pular upper
atmosphiere and the lower atmnsphere in the equatorial as well
as gther tegions,

3. During the regular and special observations, coordinated
meassurements will be made by the participating countries, using
HF doppler, ionospheric absorption, VHF radar, drifts, etc.
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(b) Cooperative Lidar Studies

The possible coordination of nbservations and cooperation in the
area of LIDAR studies on the middle atmosphere was discussed. Four or
five scientific groups in Jlapam are using LIDAR techniques, while one
group in India has already developed techniques and two more groups are
planning to develop LIDAR systems, It was felt that it would be
scientifically useful to make coordinsted simvltaneous observations from
different locations on thes stratospheric dust layers and minor comstit-
uvents, and on the alkali metal layers (like sodium) at 93 km altitude.
It is recommended that scientists who are interested in knowing more de-
tailys about the Japanese programme of LIDAR studies should contact Prof,
Onc of Nageya University, Japan, and try to work out & programme of
coordinated obsarvations. At a later stage, a more detailed programme
of intercomparisor of results is to be worked out with & view to under-
stending the interplay of dynamics and aerosols in the middle atmosphere
in the Asian region.

{c) Cooperative Rocket and Balloon Experiments

India and Japan have been collaborating in rocket experiments which
are ot interest to MAP, such as distributions of D-region iomisation,
nitric oxide, ozone, etec, During the MAP period the collaborative ex-—
seriments between India and Japan will continue using rockets and
balloons for studying ionisatiom, minor newtral constituents, aevosols,
etc,

(d) EX0S-C Satellite

Japan is expected to launch EX0S~C Sstellite around February 1984,
This mission includes optical experimente to study the distributioms of
minor constituents in the middle atmosphere. Cooperation and collabore-
tion in the scientific data utilipation is possible,

{(e) MST Radar

India and Japan have indicated f£irm plans of building one MST radar
facility each in these countriss, Work has already started in Japan on
the comstruction and is expected to be compieted in 3 to & years to bz
able to be operational during the MAP period, The Indian MST radar is
also expected to become operational by early 1985. It was considexed
desirable to share the experience of the Jepanese group with the Indian
group for making the MST radar data to be directly intercompared. It is
recommended that support for ail the groups should, wherever needed, be
augmented/intensified 8o as to opiimise scientific returns,

It is further recommended that each country establish a national
data centre whith could liaise with regional World Data Centres,
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North American Regional Programs
J, B, Gregory and G. C, Reid

The matter of cooperation between Canada and the United States con~-
cerning MAP has been the subject of correspondence between us prior to
the establishment of MAP regions, and has been further discusesd at
Edinburgh.

We are agreed that no immediate action is necessary, for the
following reasons:

The establishment of a Canadisn MAP Committee is not yet complete,
though it may be expected in 1982.

Cooperation between Canadian and US Scientists is inherent to the
North American scene, and is a daily reality. (The two largest programs
in Canada with relevance for MAP have separately established close ties
with US counterparts, and when formal structures are complete, can be
cfficially unnounced as MAP cooperation.)

Within the North American frame of reference, further developments
in cooperation can be expected, and will be transmitted to MAPSC for in-
formation as they occur.

Southern Hemisphere and Artarctic Regional Programs
J. A, Gledhill

Countries represented: Argentina (AR), Australia (AU), France (F),
FRG (G}, Japan (J), Wew Zealand (NZ), South Africa (SA), United Kingdom
(UK}, Soviet Union (SU), USA (US), Not represented: Brazil (B).

All countries have ongeing programmes which will continue through
MAP. Many of these are already coordinated on a world-wide basis, e,.g.
ionograms each 15 min.

(a) Projects Which Could Usefully be Coordinated on a Regional EBasis

1, Joint expedition to study the South Atlantic Anomaly (proposed
for July 1983, not yet formzlly approved), Airglow, ionosphere (AR, B,
84), electric fields and X-rays by ballocons (B,F(?)), mapping of Mg ioms
and electric fields from balloons (G(7?)).

2. Proposed cruise by ship of SU along Antarctic coast,
Leningradshaya to Molodezhnaya (some time befora 1985), Coordimation
with othex activities in the neighbourhood is most desjrable,

3. Several balloon campaigns are envisaged. Long~life balloons (F)
launched from Pretoria {SA); Globus balloons measuring stratospheric
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trace constituents (G); NASA sounding balloons at the 5-10 mb level (UK,
US). Coordination may be difficult but there are oppertunities for
participation by other countries in tracking and interpretation.

{(b) Projects Which Would be Coowdinated on a Global Basis

4. The desirability was stressed of coordination between ncrth and
south polar obaervations for comparative purposes.

5. Some Australian atmospheric tidal observations are already coor-
dinated by CTOP, Other observations such as gravity waves may benefit
by being coordinated also.

(e} Projects Which Offer Opportunities for International Participation

6. Satellite programs (US) such as Solar Mesosphere Explorer, Halo,
and NASA remote semsing satellites.

Also 1, 3 above.

The R:gional Definition Groups for the MAP Assembly

European Region

Belgium P. C, Simon
Czechoslovakia Z. Lastovicks
Finland C. Sucksdorff
France M., L, Chanin {conveper}
FRG U, von Zahn

GDR J. Taubenheim
Hungary P. Bencze

Ireland P. Lynch

Italy G. Fiocco

Norway E. V. Thrane
Sweden G. witt

U.K. L. Thomas

U.5.8.R, E. §. Kazimirovsky

Asian Rggion

India Y. V. Somayajulu (convener)
Israel J. Joachim

Japan S, Kato

Taiwan A, Tran

U.8.8.R, E. 5, Kazimirovsky

North American Region

Canada
U.5.A.

B. Gregory (convener)
C. Reid
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WORKSHOP DEFINITION GROUF REPORIS

Three Workshop Definition Groups were established prior to the MAP
Assembly in order to assess the need for workshops in several active
areas of middie atmosphere research. These groups were as follows:

Mesosphere-Thermosphere Coupling and Physics of the Mesopause
G, C. Reid {(convener)

Equatorial Middle Atmosphere Measurements
I, Hirota (convener)

MST Radars
S, Kato (convener)

Proposal for Workshop on Thermosphere-Mesosphere Coupling
G. C, Reid

The mescpause, forming the interface between the mesosphere and the
thermosphere, is a patticularly interesting atmospheric boundary. The
coldest temperatures of the atmosphere are found at the high-latitude
summer mesopause, and the temperature gradients on either side can be
remarkably steep. Transport of minor atmospheric constituents takes
prlace across the mesopause, but one might expect their distribution to
be a significantly affected by the presence of such a sharp and cold
boundary.

Direct experimental investigation of the mesopause has not been ex-
tensive, and many important questions remain unanswered. Among these
are:

1. What is the role of vertical motions in producing the low
temperaturee of the high-latitude summer mesopause?

2. What are the specisl conditionms associated with the Formation
of noctilucent clouds?

3. How do eddy transport properties change across the mesopause?

4, ¥hat are the rates of diffusion of thermospherically produced
species, such as 0 and NO, into the mesosphere.

These and other questions are likely to require coordinated inler-

nationa} programs, A workshop to examire these problems and to propossa
specific progrems to attdck them weuld be very werthwhile,

Proposed Workshop on Equatorial Middie Atwosphere Measurements
I, Hirota

It has been widely recognized that vertically propagating
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equatorzal waves, including planetary waves and grav1ty waves, play an
important role im producing the mean zonal flow variation through the
mechanism of wave-mean flow interaction {see the report of PMP~2 and
MSG-1),

However, there still remaiun questions av ro the detailed structure
and behavior of wave motions in the upper stratosphere and mesosphere,
mainly because of the lack of adequate observations in the equatorial
widdle atmosphere,

Therefore, a workshop on equatorial middle atmosphere measurements
is proposed. Subject to be discussed are:

1. Open questions on dynamical processes in the equatorisl middle
atmosphere.

2. Requirements for future observations (e.g. physical quantities,
height range, resolutiom, accuracies, etc.).

3. Possibie techniqics (e.p. MST radars, satellites, rockets,
etc, ).

4, Data archiving.

In view of our recognition that the MST radar is one of the most
powerful toois for cbservations of wave motions in the middle
atmosphere, it ip recommended that this workshop should be held jointly
with a workshop on middle atmosphere radars (proposed by Prof. S8, Kate),
with the participation of both scientifically and technically oriented
people.

Proposed Workshop on Middie Atmosphere Radars
5. Kato

Recent developments of VHF and HF radars of the MST, 5T aund partial
reflection type offer novel and unique methods for observing the
dyuam1c5 of the middle atmosphere. These systems will play an important
role in the MAP observations, 1982-1985. The ST syctems are likely to
become important tools in synoptic meteoroliogy. In order to derive
maximum benefit from existing systems and to assist in the planming of
new systems, it is proposed that & workshop be held in 1982 to examine
the technical developments to date and to discuss the scientific issues,
DPetailed discvssions will include:

1. Technical aspects of antenna design and radar sigunal-
processing, e.g. implementation of pulse coding.

2. Data reduction techniques to reduce the effect of clutter,
spectral amalysis etc.
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3. A discussion of the scientific and meteorological requirements
(e.g, height resolution, vertical velocities, errors, ete.).

4, Data archiving and the needs of the meteorological community
(e.g. operating schedules, data format, etc,).

In view of the proposed use of these systems in MAP it is re-
commended that the workshop be held no later than the middle of 1982,

It is noted that an "Equatorial Middle Atmosphere Measurements
Workshop" has also been proposed and a number of participants both
scientifically and techuically oriented, will be interested in attending
both workshops, It is suggested that these workshops be held con-
secutively at the same location.

Two additional workshops were proposed during the MAF Assembly as
follows:

Intercomparison of Basic Data and Derived Dynamics during Disturbed
Winter Conditions
K, Labitzke (propcser)

Intercomparison of Solar UV Irradiance Measurements and Related Instru-
ment Calibrations
P, C. Simon (proposer}
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RESOLUTIONS
1. THE MAP ASSEMBLY,

totipg that some SCOSTEP member countries have not yet designated
a MAP representative,

urges them to nominate a scientist, preferably involved in middle-
atmosphere recearch, to act as MAP Representative, prior to the be-
ginning of MAP on January 1, 1982,

2. THE MAP ASSEMBLY,

noting the importance of rapid dissemination of iaformation con-
cerning MAP Projecte and other activitiesr of the countries during the
Middle Atmosphere Program commencing January 1, 1982,

recommends te the member countries of WMO and SCOSTEP that they
respond favorably to the requests by WMD and by the President of
SCOSTEP, respectively, that one or more scientist, on & rotating basis,
be seconded to assist the MAP Scientific Information Exchange Office at
Boulder, Colorade, during the period of MAP,

3. THE MAP ASSEMBLY,

noting the outstanding role played by Dr, E. R. Dyer in the
formulation and promotion of the original idea of MAP,

expresges its appreciation to Dr, Dyer on his retirement from the
position ot Scientific Secretary of SCOSTEP, and

looks forward to his continued counsel during the coming years as
an Administrative Advisor of the SCOSTEP Bureau.

The resolution below was propesed by Dr. P. €, Simon in the MAPSC
Meeting on 15 August 1981, following tha adjourrment of the MAP
Aesembly., Following minor revisions, it was endorsed by the MAPSC.

THE MAF STEERING COMMITTIEE,

congidering that solar ultraviolet irradiance and its temporal
variations is not sufficiently well known for middle atmospheric science
and that new observations are badly needed to Lieprove the accuracy and
the precision ot irradiance values,

recognizing that improvements in calibration procedure are ex~
pected to cleose the gaps between current accuracy goals and achieve-
ments ,

recommends the improvement of calibration of new instrumentation
by means ot the maintenance of synchrotron calibration facilities, the
intercomparison of the different spectral irradiance standaxds, and the
uge ot a commonr calibration source for all future experiments to make
possiblz the intercomparison of the new data.

e et M - 4 T
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ACTIONS TAKEN BY THE MAP ASSEMBLY
1. MAP-TI;

There is general agreement that extension of MAP shall possibly be
needed, The Assembly decided to postpone the consideration of formal
extension to the next MAPSC meeting at Ovtawa in May 1982.

2, Future ot Pre-MAP Projects (PMPs):

The Assembly agreed that PMPs should submit written reports to
MAPSC by the end of March 1982. Imn this report the accomplishments of
each PMP should be outlined and the intention of the group as to whether
it wants to continue as a MAP project should be indicated, If the group
decides to continue, new plans, terms of reference, etc., should alsc be
included in the report. The PMPs will continue on an interim basi;
until the next MAPSC meeting in May 1982,

3. The Assembly voted to establish two regional consultative groups
for the European and Asian regions for a period of one year.

4, Three resolutions were passed by the Assembly.
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F. Alberca

A. Bowhill

Bucha

0, Cardus

L., Chanin

K. Chao

. A, De La Morena

R. Dyer

G. Elford

k

.

. Forbes

Ganguly

B. Gregory

Hirasawa

Hirota

175
ATTENDEES

Address

Observatorio del Ebro, ROQUETES
{Tarragona) SPAIN

Aeronomy Laboratory, Department of
Electrical Engineering, University of
Illinois, 1406 H. Green St., Urbana, IL
61801

Geophysical Institute of CSAS, 14131
Prague 4, CZECROSLOVAKIA

Observatorio del Ebro, ROQUETES
(Tarragona) SPAIN

Service d'Aeronomie, B,P. 3, 91370,
Verrieres le Buisson, FRANCE

Department of Atmospheric Physics,
National Central Umiversity, Chung-Li,
Taiwan 320, REPUBLIC OF CHINA

Atmospherie Sounding Statiom,
Instalaciones "E1 Arencsillo", Mazagon-
Huelva, SPAIN

National Academy of Sciences, 2101
Constitution Ave,, N.W., Washington, D.C.
20418

Physice Department, University ¢f Adelaide,
Adelaide, SOUTH AUSTRALIA 5001

Physics Department, Boston College, Chest—
nut Hill, MA 02167

Space Physics & Astronomy, Rice Univer—
sity, Houston, TX 77001

Physics Department, University of
Saskatchewan, Saskatoon, CANADA S7N OW0

National Institute of Polar Research, 9-10
Kaga-1, Itabashi, Tokvo, JAPAN

University of Kyoto, Kyoto, JAPAN
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T. Ishimine

T. Itoh

T. R. Kaiser

5. Kato

5. L, Kashcheev

E. 5. Kazimirovsky

J. H. King

S. P. Kingeley

E. Kopp

G. J. Kuhn

K, Labitzke

C. H. Liu

A. H, Manson

J. R, Manzano

Radic Research Laboratories, 2-1 Rukuyi-
Kitamach, 4-Chome, Koganei-shi, Tokyo,
JAPAN

Institute of Space & Astronautical Science
4-6-1, Komaba, Meguro~ku, Tokyo 153, JAPAN

Department of Physics, The University,
Sheffield 10, UNITED KINGDOM

Radio Atmospheric Science Center, Kyoto
University, Kyote, JAPAN

Institute of Radioelectronics, 310 059
Kharkov, Lenin St. l4, USSR

Sibe¥ian Institute of Terrestrial
Magunetism, Ionosphere & Radioc Propagatiecn,
Arademy of Sciences, 664697 Irketsk, 33,
p/b 4, USSR

Rutherford & Appleton Laboratory, Chilton,
Dideot, OxEordshire, UNITED KINGDOM

Physics Departmeit, Sheffield Umiversity,
Sheffield, UNITED KINGDOM

University of Bern, Physik. Inst., jolz
Bern, SWITZERLAND

Magnetic Observatory, P, O. Box 32,
Hermanus 7200, SOUTH AFRICA

Instizut fur Meteorologie & Geophysik der
Freien Univ. Berlin, Podbielskialle 52,
1000 Berlin 33, FEDERAL REPUBLIC OF
GERMANY

Department of Electrical Engineering,
University of Illirois, 1406 ¥, Green St.,
Urbana, IL 61801

ISAS/Physics Department, University of
Saskatchewan, Saskatoon, Saskatchewan,
CANADA

Universidad de Tucuman, Laboratorio de
Ionosfera, Av. Independencis 1800, (4000)
Tucuman, ARGENTINA



G. Muller

J. Murgatroyd

Nazata

Offermann

J. Olivero

A. Reddy

C. Reid

F. D, Scott

F. Sechrist, Jr.

Solomon

V. Somayajuylu

Sucksdorff

Sundarareman

Taubenheim
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Physics Department, University of
Sheffield, Sheffield, UNITED KINGDOM

cfo British Meteorologicael Office,
Bracknell, UNITED KIKGDOM

Hational Institute of Polar Research, 9-10
¥aga~1, Itabashi-ku, Tokyo 173, JAPAN

Physice Department, University of Wupper-
tal, Gaubstr. 20, 56 Wuppertal ], FEDERAL
REPUBLIC CF GERMANY

Icnosphere Research Laboratory,
Pennsylvania State University, University
Park, PA 16802

Space Physics Division, Vikram Sarabhai
Space Center, Trivandrum 695022, INDIA

Aeroncmy Laboratory, NUAA, Boulder, CO
80303

Department of Physics & Asticonomy,
Uaiversity Cellege of London, Gower St,,
London SCIE 6BT, UNITEDR KINGDOM

Aeronomy laboratory, Department of
Electrical Engineering, University of
Illinois, 1406 W, Green S5t,, Urbana, IL
61801

Aeronomy Laboratory, 325 8. Broadway,
Boulder, €O 830303

Nationa] Physical Laboratory, New Delhi,
INDIA

Division of Geomagnetism, Finnish
Metecrological Imstitute, Box 503,
SF-00101 Helsinki, FINLAND

AEE-300, Federal Aviation Administratiom,
VWashington, DC 20591

Central Institute of Solar-Terrestrial
Physics, DDR-Berlin—Adlershof, GERMAN

DEMOCRATIC REPUBLIC
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L. Thomas

R. A, Vincent

U. von Zahn

M. Wada

University College of Wales, Aberystwyth,
Dyfed, UNITED KINGLOM

Phyeics Department, University of Adelaide,
Adelaide, SOUTH AUSTRALIA 50G1

University of Bonn, FEDERAL REPUBLIC NF
GERMAMY

Institute Phys, Chem Research, Itabashi,
Tokyo 173, JAPAW
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MAP STEERING COMMITTEE MEETING
Edinburgh, UK
l{onday, Auvgust 10, 1981
1930 hours

CONDENSED MINUTES
The tentative Agenda was received and approved.

Minutes of the Fifth Meeting of MAPSC, Hamptom, VA, 22-23 May 1981
were approved.

Four Regional Definition Groups were organized. The groups are to
meet during this week to define regional cooperative MAP activities
in the regions and report to the MAP AssSembly on Friday afternoon.

Three Workshop Defizition Groups were organized, The conveners of
the groups will organize meetings of specialists this week to dis-
cuss possible workshops on these subjects, to be held in the pext
year or two, and report te the MAP Assembly on Friday aftcruocon.

An additional Workshop Definition Group on Troposphere-Stratosphere
Coupling was proposed. The Committee decided t¢ postpone the dis~
cugsion until the TAMAP Assembly next week.

At the Hampton meeting a new MAP Study Group on Neutral Chemistry
was proposed., A new title for the group "Chemistry of Ozon: and
Reluted Species" was suggested,

The general question of liaison between MAP and major operating
agencies in the pations was discussed,

Restructure I PMP-4 was discussed. It was suggested that a de~
finite task should be defined. A possible project is to prepare a
publication for the climatology of the middle atmosphere,
essentially to extend the work by Dr, Labitzke in 1972 to cover the
entire middle atmosphere, WMO may be involved. Dr. Gregory and Dr,
Labitzke will prepare suggestions for the Friday meeting, The
possibility of asking COSPAR to prepare the cross sections (similar
to the International Reference Ionosphere effort) was discussed.

The Chairman reported that J. H. Allen has asked to be relieved as
a co-chairman of the MAP Data Mapnagement Committee., The Committee
agreed to recommend Dr, G. K. Hartmann to replace him. It was
suggested that the Data Management Committee should prepare a guide
for international data exchange for MAP as a subset of the ICSU STP
data exchange guide.

The preparation of a data catalog for MAP was discussed, At the MAP
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g.

1o,

Assembly, National Representatives will be asked to discuss their
naticnal needs for such a catalog with regard to ite contents, for-
mat, ete.

Dr. Roper advised the Committee that a IAMAP-wide upper atmosphere
data commission will discuss related problems next week at the I[AMAP
Aggembly.

The question of membership of the varisus PMPs and MSGs was dis-
cussed, The National Representatives on the Steering \ommittee ex-
pressed their thoughts on the problem. It was generally felt that
representation should depend on the activities of the individugl
nations on the specific subject,

The question of whether the PMPs should be continued was discussed.
The Committee decided to ask the PMPs to report to the Steering
Committee on their future pilans. A written report should be sub-
mitted by the end of March 1982, In this report, the accomplish-
wents of the FPMPs should be ocutlined and the intention of the group
as to whether it wants to continue as a MAP project should be
indicated, If the group decides to continue, new plans, termms of
reference, etc., should also be included in the report. The PMPs
will continue on an interim basis until the next MAPSC meeting iu
May 1982, Ottawa.

Two proposals for MAP projects were presented and discussed:
{a) Global Meteor Observation System {GLOBMET)
{b) Cold Arctic Mesopause Project (CAMP)

The Chairman announced that the MAPSC meeting will reconvene on
Friday, August 14 at 1930 hours,
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MAP STEERING COMMITTEE MEETING
Edinburgh, UK
Monday, August 10, 1981
AGENDA
1. Approval of Agenda
2. Minutes of Fifrh Meeting of MAPSC, Hamptom, VA, 22-Z3 May 198l1.

3., Regiomal Tlefinition Groups:
Europe; .Asia; North America; Southern Hemisphere and Antarctica

{a) Terms of Reference
(b} Formulation of Tasks
4. Workshop Definition Groups:
(a) Mesosphere-Thermosphere Coupling and Physics of the Mesopausa
(b) Equatorial Middle Atmosphere Measurements
(c) Troposphere-Stratosphere Coupling
{d) MST Radars

Proposed New MAP Study Group: Chemistcy of Ozone and Related
Species,

5. Coordination of Satellite Experiments
6. Restrueting of FMP-4
7. MAP Data Management Committee
B, Membership Revisions for PMPs, ete,
9. Proposed MAP Frojects:
(a) Glokal Meteor Observatiom System (GLOBMET)
{b) Cold Arctic Mesopause Project (CAMF)
10, Date and Time of Continustion of Meeting -- 1930 Friday, August 14

11, Other Businpess
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DEFINITION GROUPS FOR MAP ASSEMBLY

REGIONAL DEFINITION GROUPS

European Region

Belgium
Czechoslovakia
Finland
France
FRG

GDR
Hungary
Ireland
Italy
Norway
Sweden
U.K.
F.5.5.R.

mEOMORYO D EOoNY
. .

Asian Region

Inlia Y.
Israel J.
Japan 5.
Taiwan A,
U.5.5.R. E.

North American Region

Canada Je
U.8.A. G.

C. Simon
Lastovicka
Suckadorff

L. Chanin (convener)}
von Zahn
Taubenhe:m
Bencze

Lynch

Fioceo

V. Thrane

Witt

Thomas

8. Kazimiroveky

V. Somayajulu {convener)
Joachim

Kato

Tran

5. Kazimirovsky

B. Gregory (convener)
C. Reid

Southern Hemisphere and Antarctic Region

Argentina J.
Australia .
France M.
FRG U.
Japan S.
New Zealand W.
S. Africa G.
U.K. L.

U,.5.8.R. E.
8, Africa J.

R. Manzano

G. Elford

L. Chanin

von Zahn

Kato

J. Baggaley

J. Kuhn

Thomas

S. Kagimi svsky
Gledhill {convener}
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WORKEHOP DEFINITION GROUPBS

Mesoesphere-Thermosphere Coupling and Physics of the Mesopause
G. C. Reid (convener)

Equatorial Middle Atmosphere Measurements
I. Rirota {convener)

MS5T Radars
S. Kato (convener)
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Name

A, Bowhill
R. Dyer, Jr.
B. Gregory
Hirota

Kato

Kazimirovsky

H. Liu

R. Megill
Nagata

G. Roper

F. Sechrist, Jr.

C. Simen
Taubenheim
Themas

Wada

MAP STEERING COMMITTEE MEETING
Edinburgh, UK
Menday, August 10, 1981
ATTENDANUE LIST
Affiliation
SCOSTEP
Observer (US MAP Panel, NAS)
SCOSTEP
TAMAP
National Representative, Japan

Representing Dr. Danilav
(COSPAR)

SCOSTEFP Secratary
IAGA

SCAR

Observer (IAGA/IAMAP)

Chairman, MAP Publications
Committee

IaU0
TAGA
National Representative, UK

IUPAF
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MAP STEERING COMMITTEE MEETING
Edinburgh, UK
Friday, August 14, 1981
1930 hours

CONDENSED MINUTES
Agenda was approved
Minutes of the August 10th meeting of MAPSC were approved,

The Chairman reported that SCOSTEP will establish an ad hec
Committee on GLOBMET having close coordination with MAP, The
Committee endorsed this arrangement.

CAME (Cold Arctic Mesopause Project) was approved as a MAF project.

Proposal from Dr, Ceplecha on atmospheric disturbances by
meteorcids. Dr, P, C. Simon will obtain a response from the IAU
and then report to the Committee,

It was decided that MAP Projects should be assigned letters, MAP-4,
MAP-B, etc., t0 be determined by the MAP Secretarist.

Future of PMPg. The Committee agreed that written reports should
be submitted by the end of March 1982, In these reports, the
accomplishments of the FMPs should be cutlined and the intentions
to continue 48 MAP Projects should be indicated. If the decision
is to continue, new plaos, terms of reference, et¢. should alsoc he
included in the report, The PPs will continue on an interim basis
until the next MAPSC meeting in Ottawa, May 1982,

Future of MSGs, The MAPSC is studying the topic. Two approaches
are possidble:

{a} If the M5G report has specific recommendations For workshops,
it should be continued and workshops should be organized to
include experimentalists and modellers to prepare proposals
for MAP proj=cts.

{b} If the MSG vreport does not have specific recommendations, then
the Group should be dissolved and its findings announced to
the MAP community. Development of proposals for MAP projects
will be encouraged.

The MAPSC will consider the topic of MSG categories.

GLOBUS {Global Budget of Stratospheric Trace Constituents), The
Committee decided to ask the coordipators for more information on

i

kY R L

U R,

[ —

T
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10.

11,

12,

specific goals of the project,

Regionai Defiuition Groups. The Chairman will inform the Natiomal
Repreryijtatives that in principle the Regional Definition Groups
are divsolved, However, MAPSC will entertain proposals to recon-
stitute such groups for a limited time if necessary. The nations
involved should agree on the proposal to establish such a group,
The regional groups need not be the same as the four ad hoc
Regionzl Definition Groups formed in Edinburgh., Wwhen approved,
MAPSC will recognize the Group as a formal MAP Committee,

MAP-II. The Committee agreed that there is a need for extending
MAP beyond 1985, The Chaimman will indicate to the National Re-
presentatives that MAPSC is considering MAP-IY and will make a
decision next year at the MAPSC meeting in Ottawa,

Propesals for MAP Workshops.

{a) Workshop for Mesosphere-Thermosphere Coupling and Physics of
the Mesopause. The Committee agreed to consider this together
with the CAMP Project as a future workshop when results from
CAMP are available.

(b) Discussion on a proposed Workshop fer Equatorial Middle
Atmosphere Measurements and MST Radars will be continued at
the MAPSC meeting on Saturday, August 15th, following the
closing plenary session of the MAP Assembly.
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MAP STEERING COMMITTEE MEETING
Edinburgh, UK
August 14-15, 1981
AGENDA
Approval of Apenda,
Minutes of Fifth Meeting of MAPSC, Hamptun, VA, 22-23 May 198].
Reports and minutes on Defimition Meeting of MAPSC, August 10,
Questions and discussion on Committee reports
(a) Publications
(b} Dynamice Calendar
{c) Data Management
Questions ard discuesion on FMP and MSG reports.
Report on SCOSTEP Bureau meeting.

Suture of PMPs and MSGs,

New MAP Projects and MAP Study Groups, CAMP, GLOBMET, Froposal from
Ceplecha,

Permanent Regional Groups.
MAP sympoBia, topics and locatiouns,
MAP workshops.

MAP (Committee on Satellite Schedules and Coordination; Satellite
Situation Center

MAPSCIE office

MAP II

WHMO challenge

Formulation of final resolutions
Date and time of next MAPSC meeting

Other busipess
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L.

5.

Name
Bjorn
A, Bowhill
R, Dyer
C. Gille
A. Gledhill
B. Gregory
Hirasawa
dAirota
Kato
Fazimiroveky
W. King
Labitzhe
R. Megill
J. Murgatroyd
Nagata
C, Reid

F. Sechrist, Jr,

Shirochkov
C. Simon
Sundararaman

Taubenheim

Edinburgh, UK
Friday, August 14, 1981

ATTENDANCE LIST
HMAP/CAMP Coordinator
SCOSTEP
Obgerver (U,5. MAP Panel, NAS)
CORFAR
Observer
SCOSTEP
MAP/AMA Coordinator
TAMAP
National Representative, Japan
Representing Dr. Danilov (COSPAR)
URSL
COSPAR
IAGA
IAMAP
SCAR
MAP Panel, USA

Chairman, MAP Publications
Comaittes

ZARI, USSR
IAU
MAP Coordinator, USA

IAGA
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L, Thomas National Representative, UK

M, Wada IUPAP
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MAP STEERING COMMITTEE MEETING
Edinburgh, UK
Saturday, August 15, 1961
1120 ~ 1230 hours and 1330 - 1730 hours

CONDENSED MINUTES
Commitcee reports

{a) Publications: The MAP Newsletter was discussed. Contributions
should be sent to Dr, Sundararamar or Dr. Sechrist., MAP
should review the materisl, Posasible funding for a MAP Hatid-
book volume on "Dymamic Climstology of the Stratosphere" was
discussed, The Chairman will contact UNEP through the CCF
(Climate Coordinatipng Forwn). In the future, it may be
necessary to charge a nominal fee for volumes of the MAP Yand-
book.

{b) Dynamics Calendar: Dr. Van Zandt was not present, but a letter
from Dr. Manscn to the Chairmsn was distributed for inform-
ation.

Restructure of IMP-4

A new project to develop an “International Reference Middle Atmos-—
phere" (IRMA} was proposed, An exploratory group comprising
Gregory (convener), Labitzke, Gille and Murgatroyd was appointed,
The MAPSC authorized the group to define the general scogia of

the task and then approach a government agency (possibly a research
laboratery) for support, After the support has been obtained, am
advisory group would be established to defime quantities to be
presented, common terms of reference, a common format, and to
advise the people actually carrying out the task,

Future activities of PMP-4 should follow the same procedure as the
other PMPs,

The Secretary reported on the SCOSTEP Bureau Meeting at Abingdon,
UK., July 29-31. The 198l allocation of $6,000 for MAP is experded.
The 1982 budget for MAP is $15,000.

The Future of MSG's

The Committee agreed on the follewing action for the future of the
MSG's: A notice from the Chairman of the MAPSC in the MAP News-—
letter will inform the MAP community about the published MSG
reports, Comments on these reports and suggesiions for projects to
be implemented as the result of these studies should be sent to the
Cuairman of the MAPSC, He will then negotiate with the MS5G's on
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the question of whether the MSG will be continued and eventually
developed into s MAP project., If so, new wmembership, new planms,
and terms of reference will alsc be discussed,

Futurs MAP Symposia:

May 1982, Ottawa: STP Symp. - 8 half-day sessions; COSPAR - 4
half-day sessions.

August 1983, Hamburg: TAMAP/TAGA - 6 half-day sessions,

Possible Future Symposia:

Ground-based techniques for HAP, 1983, GDR; MAP General Symp.,
1984, Japen; and Symp. on Polar Middle Atmosphere, after 1983, USSR
(dates may be announced at Ottawa SCOSTEP meeting).

MAP Workshops Proposed:

{a) Workshop on Measurements of Winds and Waves in the Tropical
Middle Atmosphere {convener: Hirota).

(b} Coherent Scatter Radar Technique Workshop (convener: Kato).
(a) and (b) should be held ir succession,
Possible time: May 10-12, 1982
Prssible place: Boulder, Colorado

(¢) Comparison of Results of PMP~l (convener: Labitzke)
Pogsible time: May 11-14, 1982
Possible place: Boulder, Colorado

{(d) Solar Spectral Irradiance Workshop (convener: Simon}
Possible time: May 12-14, 1982
Possible place: Washingtom, D,C.

The Chairman noted that workshops with MAP endorsement and
financial support should have open participation. Any person who
wishes to participate should be given the chance to show to the
organizer that he will be able to make useful contributions. This
can be accomplished by procedures such as sending abstracts or re-
ports to the organizer for review. Workshops must be announced in
the MAPNL with statements on open participation, The organizer
should keep the chairman of the MAPSC informed. The organizer will
have the freedom to invite participants.

For the workshops planned for 1982 (a,b,c,d above) the organizers
should send detailed plans to the chairman in a moath.

The chairman set & maximum contribution from MAP funds of $1,500
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for each workshop,
MAP Committee on Satellite Schedules and Coordination:

The MAPSC recommended the establishment of a MAP Committee
for Satellite Coordination,

Possible members are:

Carl Knott for ESA (convener)
The chairman will write to Dr, Obridka (USSR) requesting
suggestions for a contact.

He will also rontact NASA fur a US contact., Dr, Hirota will write
te Prof. Ltoh for suggestions for a Japanese contzct,

Three resolutions were passed by the Assembly,
MAP-II:

MAP-II was discussed in the Assembly, All agreed that there is a
need for possible extension of MAP, Two different views developed.
On the one hand there is the desire for an early decision on MAP-IT
because of the long lead time raquired in countries for funding.

On the other hand there is the concern about discussing MAP-II when
MAP-I has not officially begun.

The Assembly voted to postpons the decision on MAP~II until the
next MAPSC meeting to be held in Ottawa in 1982,

Because of the possible conflicts of schedules with the SCOSTEP
General Meeting in May 1982 the chairman will write to HAPSC
members for their opinions on MAP~TII and other matters in March
1982, Replies are desired by the end of April 1982, The chairman
can present the decisions to the SCOSTEP Bureau for action in
Ottawa,

WM0 Challenge:

At the Hampton MAPSC meeting, Dr. Bojkov discussed troposphere-
stratosphere interaction, solar influences on the stratosphere,
ozone-related species measurements as examples of WMD projects re-
lated to MAP. He zskad MAP to propese fully developed projects to
be presented to WMO.

The committee discussed several possibilities: stratospheric
warmings and effects on ozone; transport of ozone from stratosphare
to ground level caused by tropopause folding, etec. It was pointed
out that projects of interest to WMO most likely have been already



11.

193

studied by WMO, It was also discussed that the work on penetration
of solar radiation in the Schumann-Runge bands in the stratosphere

could be 8 part of a study on solar influeiwces on tho stratosphere.
Influence of the stratosphere on the formation of blocking was also
menticned, The WMD challenge will be discussed in the future,

It was also suggested that the MAPSC should urge WMO to recommend
upgrading high-latitude radiosonde stations,

A resolution directed to NASA and NBS on synchrotron calibration
facilities was introduced, The MAPSC recommended that it be
referred to the Radiation Commission of IAMAP for their endorse-
nent,

12. A new category: "MAP Activity" was discussed, There is a need for

13,

MAP-related activities that complement MAP Projects,

Next MAPSC meeting will be in the week of May 17, 1982 at Ottawa
during STP symposium, 3 half~day meetings will be scheduled,
Exact time and location will be decided and announced.
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MAP STEERING COMMITTEE MEETING
Edinburgh, UK
Saturday, August 15, 1981

1120 - 1230 hours and 1330 - 1730 hours
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MAP OPEN MEETING
Hemburg, FRG
19 August 1981

CONDENSED MINUTES

OPENING REMARKS

Dr. Godson, President of TAMAP, extended his welcone to the
attendees of the MAP Open Meeting and noted that middle atmospheric
activities in IAMAP dated back to 1919 when the Ozone Commission
started. Not only is ICMUA now closely related to MAP, but other
commissons (Radiation, Ozome, Climate, etc.) 8slso have interests in MAP,
On behalf of TAMAP, he offered facilities, involvement, and participa-
tion in MAP,

Dr, Bowhill thanked IAMAP for the arrangements made for the
meeting.

SUMMARY OF MAP ASSEMBLY

Dr. Bowhill reported the activities of the MAP Assembly held in
Edinburgh during 14-15 August 198l.

PMP AND MSG REFORIS

Dr, Labitzke reported for FMP-1, Dr, Hirota for FPMP-2, Dr. Geller
for MSG-3, and Dr. Volland for MSG—4,

NATIONAL PLANS FOR MAP

National reports were presented by: Dr, Chanin (France), Dr.
Dr. Hirota (Japan), Dr. Reid (USA), and Dr. Koshelkov {USSR).

FROPOSED MAP PFROJECTS

Two new MAP projects were discussed, The first: Coordipnation of
Global Observations and Studies of Stratosphere Aerosols. The proposed
convenor is Dr, M, P. McCormick. The second: Measurements of Middle
Atmogphere Parameters by Long-Duration Balloon Flights. The proposed
convenor is Dr, J. Blamont, Dr. Blamont will organize arn informal group
initially. In the next issue of the MAP Newsletter, he will solicit
suggestions from the MAP community. Formal approval as MAP projects
will be requested at the next MAPSC meeting to be held in Ottawa in May
1982,
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COORDINATION OF GLOBAL ORSERVATIONS AND STUDIES OF
STRATOSPHERIC AEROSOLS (GOSSA)

M, P, MecCormick

Stratospheric aeroscls are being measured currently by a variety of

techniques, including:

1,
2,
3.
4.

Satellite sensors (solar occultation): SAM II, SAGE
Ground-based and airborne lidar systems
Balloon and aircraft ©n gifu measurements

Ground-based photometric extinction measurements

Activities ot this project will include the Ffollowing:

1.

Establishment of contact with all active groups involved in the
following aspects of measurement of aerosol characteristics:

a) concentration

b) composition

c) radiative properties

d) backscatter and extinction
e} precursor gases

Dissemiration of alerts and calendars corresponding to the
occurrence of:

a) volcanic penetrations into the stratosphere
b} satellite measurement locations and times
c) coordinated field-measurement campaigns

Communication of data sets and their availability to experimenters
and other interested experimenters.

Organization of workshops,
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