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Abstract. The fourth International Polar Year (IPY) will be Atmosphere, Space, and Education and Outreach. The num-
conducted from March 2007 to March 2009. Scientific work ber of core projects conducting this science program is more
during the IPY years will be arranged as more than 400 in-than 400. The Space segment has nine core projects which
teracting core projects covering a wide variety of diffdaren are clusters of several sub-projects.

research disciplines both in natural and social scienceis. T Optical study of auroral processes was an important el-
paper describes activities of the 63rd IPY project “Helio- ement of earlier IPYs. In fact, it was during the first IPY
sphere impact on geospace”. We outline the resources avail1882-1883) that the first multi-site visual observatiohthe

able for geospace research with optical methods and discussurora were carried out. This was built upon in the second
some interesting challenges for the optical community to ad IPY (1932-1933) with multi-point optical observations.rFo
dress with their IPY data sets. another example, the all-sky camera for systematic record-
ings was developed during the IGY. With this and other his-
tory in mind, the 33rd Annual European Meeting on Atmo-
spheric Studies by Optical Methods was arranged roughly
half a year before the launch of the fourth IPY programme.

Research of near-Earth space phenomena was one of the fE-h“S. th?s proceedings b(.)Ok qnd the. Annales_ Geophysicae
cus areas of the third International Polar Year (known atso asng|a}I_|s§ue of the mee_tlng give a nice overview about t_he
the International Geophysical Year, IGY, 1957-1958). Fech scientific mterest; ‘,Jf c.)pt'lcal research groups when headin
nical panels were established to assess topics like aundra a to_wards the _mult|d|SC|pI|nar_y _IPY—campalgns. _Th|s paper
airglow, cosmic rays, geomagnetism, ionospheric physics}"’_"_jens the picture by dgscrlbmg_some networking (_)pp_ortu-
and solar activity. IGY research catalyzed the first rocket"€s; resources and science topics where t.he contrrbpﬂo
and satellite launches and the establishment of pioneering\/c_’ord'rmed optical measurements and their careful aisalys
scientific measurement stations in the Antarctic. Impdrtan ill be highly appreciated.
discoveries were made in Earth and space science as a con-
sequence of the IGY program. .

The IGY legacy of accomplishments sets high expecta-2 IHY, ICESTAR and IPY networking

tions also for the fourth International Polar Year (IPY Rxdj

Office, 2006a) to be held during the years 2007-2009 as Anternational Heliophysical Year (IHY Secretariat, 2004l

50th anniversary celebration of its predecessor. Due to jt&ct as a “sister program” of IPY and coordinate during the

potentially tremendous impact on humanity and the fact that/©" 2007 multinational re;earch .advancmg our understand
the polar environment is at risk, the issue of global warm-/ng of the fundamental heliophysical processes that govern

ing has a central role in the overarching themes of this IPY.["€ Sun, Earth and Heliosphere. IHY will serve as a contact
As in the previous IPYs, space research also figures promipf)'m for the extenswe_smte. of sp.ace.craft missions whieh t
nently. The IPY Science Plan chart (IPY Project Office, different space agencies will maintain during the IPY years

2006b) has eight segments: Earth, Land, People, Ocean, IC(\;(\,/'th the support of thg gnlte;d Natlons'IHY will a'Iso estab-
lish space science activities in developing countries.

Correspondence to: K. Kauristie IHY research will be conducted as Coordinated Investi-
(kirsti.kauristie @fmi.fi) gation Programmes (CIPs) which have been organised under
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eight main themes: Solar, Heliosphere or Cosmic Rays, PlanF py. HY-
etary Magnetospheres, lonized Atmospheres, Neutral At- -Earth
mospheres, Climate, Astrobiology or Space Medicine, and j,ﬁi’;‘,’),e
Other. By the beginning of December 2006 56 research -Ocean

groups had submitted their proposals for CIPs. IHY Disci- rlee

-Solar
-Heliosphere/Cosmic Rays
-Planetary magnetospheres
-lonized atmospheres
-Neutral Atmospheres

. . . -Atmosphere -Astrobiology/Space Medicine
pline Coordinators will help the research groups to commu- ;Sp;_ce: e ) -Climate ﬁ
nicate with each other and to make campaign schedules With ‘i roesourescy P2

instrument Pls if necessary. The final goal is to find a set \ /
of universal processes which several CIPs assess from their
own specific viewpoints and to get these CIPs to discuss with \, /
Al

each other. . . . . IPY-IHY-ICESTAR collaboration

ICESTAR (Interhemispheric Conjugacy Effects in Solar- -Antarctic Space Weather: IPY 15;IHY 7,COST724

. N . - -Cosmic Rays:IPY 9;IHY 9;
Terrestrial and Aeronomy Rgs_earch) is a Scientific Re;earch “Dayside M-I coupling:IPY 5:HY 5:
Programme of SCAR (Scientific Committee on Antarctic Re- -IntedrhemisphericdcomparLsons:IPY 8IHY 5;
. -Radio waves and ionosphere:IPY 9;IHY 7;COST296

search). ICESTAR (Weathe_rwax, 2006) operates during th_e -Plasmasphere dynamics:IPY 12;IHY 9;
years 2005-2009. True to its acronym the program coordi- -Emission Physics of Red Auroras:IPY 3;IHY 2;

t h t h li d th -Universality of Auroras:IPY 8;IHY 2;
na €s research on ggqspaqe-a mospnere coupling un ?I‘ e -VLF Probing of Atmosphere:IPY 4;IHY 4;
influence of solar activity, with emphases on the networking

of ground-based instrumentation and on the study of inter-
hemispheric relationships. The work of ICESTAR is con- |CESTAR:
ducted by four topical action groups: (i) Differences and -Interhemispheric relationships in aeronomy
similarities of the Southern and Northern polar upper atmo- Do portate PSS | ey
spheres, (ii) Effects of magnetospheric processes on the po L ACESTAR
lar atmosphere and ionosphere, (iii) Global electric dtrcu -~ _j
and its coupling with geospace phenomena, and (iv) Cre-
ating a data portal that will integrate all the polar dates set
and modeling results. The program includes research groupgig 1. Networking between IPY, IHY and ICESTAR programs.
from eight SCAR member countries (USA, Italy, UK, Fin- The figures listed in the box of IPY-IHY-ICESTAR collaboration
land, Norway, Japan, China, Australia). tell for each cluster the number of sub-projects contacted.
Under the guidance of the IPY Project Office ICESTAR
and IHY together with 27 other initiatives submitted in June
2006 a proposal for a IPY core project on geospace researcl2007 when the IHY and IPY activities start in earnest.
This proposal was accepted as the 63rd IPY core project with
the title “Heliosphere impact on geospace” (Kauristie and
Ketola, 2006). This core project includes a sub-projededal 3 Arctic and Antarctic optical networks
“Auroral Optical Network” (Sandahl and Bndstbm, 2006)
whose main goal is to provide the community maintaining The auroral substorm concept introduced by Akasofu (1964)
optical instrumentation with a forum for planning common is a widely known scientific breakthough based on IGY mea-
measurement and intercalibration activities. The Annwal E surements. Akasofu made his conclusions on the basis of
ropean Meetings on Atmospheric Studies by Optical Meth-systematic recordings by an extensive network of all-sky
ods will serve as the official meeting point for this IPY ini- cameras. This work focuses on the morphology and dynam-
tiative. ics of auroras and less attention is paid to the absolute auro
Fig. 1 outlines the first attempt to link the IHY, IPY and ral intensities. The pioneering modelling work of Rees and
ICESTAR research activities which took place in October Luckey (1974) represents the other viewpoint: Emission in-
2006. The IHY CIP coordinators under the theme of ion- tensities of the brightest visual auroral wavelengths (B57
ized atmospheres inspected the CIP proposals and the 1P%¥28.7 and 630.0 nm) are used to deduce the energetics of the
Expression of Interest letters and compared their scientifi electron precipitation causing the auroras. Both the Akaso
objectives with the ICESTAR science programme. Oppor-and Rees branches are still today visible in auroral rebearc
tunities for synergy were found at least in nine different re  Fig. 2 shows the geographic distribution of optical stagion
search topics (listed in Fig. 1). For each cluster the leader maintained by the groups of the Auroral Optical Network in
of the projects were contacted and introduced to each othdiate 2006. The number of stations is anticipated to increase
and some help with communication and data retrieval issuesignificantly during the IPY years. Examples of today’s IGY
were offered. The immediate response to these coordinatype activities are the MIRACLE and Canadian Geospace
tion efforts was limited (only one announcement of collab- Monitoring programmes which monitor the auroral activity
oration) but it is hoped the situation will improve by March more or less continuously in the Fennoscandian and North
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Fig. 2. Optical stations in the Northern polar regions. Fig. 3. Antarctic measurement stations which, according to their
homepages, have optical instrumentation suitable also for auro-
ral observations. Abbreviations: HB=Halley, SN=Sanae IV, SW=

. owa, ZS=Zhong Shan, MZ=Mario Zuccheli, P1, P2, P5=AGOs,
American sectors. Data from these networks have been usel ™ B
=South Pole, DC=Dome C.

in numerous auroral morphology studies which typically uti

lize ground-based data together with magnetospheric obser

thmr:stf.rom d_|ffecrent 3ate|l:(t(tehm|jsmns. Théﬁ?ﬁ) alsoeho tion and data of these stations from the Internet is difficult
0 stations (in Canada) of the Japanese —programm%etting access to both Arctic and Antarctic stations from a

WhiCh _a_ddresses ionosphere—neutrgl atmosphere intEnact single data server is one of the main goals of the ICESTAR
in addition to standard auroral physics. rogramme. The map of Fig. 3 shows US South Pole and
The incoherent scatter radars and heating facilities ofaytomatic Geophysical Observatories (AGOs) P1, P2, and
EISCAT (Northern Scandinavia and Svalbard) and HAARP p5 the French-Italian base Dome C, and the Italian Mario
(Alaska) have around them several optical stations whichzychelli (Terra Nova Bay) and South-African Sanae IV sta-
have been used in studies of small scale auroral Structur%ns' The Japanese Syowa Station is |0cated in the nominal
and energetics of auroral precipitation and the consequeniagnetic conjugacy region of the Japanese Iceland stations
effects in the ionospheric plasma. Several interesting newn the Northern hemisphere. Similarly the Chinese Zhong
findings about artificial auroras have been made with theshan station is magnetically linked with the Svalbard mea-
data from the Swedish (ALIS-system), UK (Skibotn), US syrement sites and the AGO P1 and South Pole cameras are

(HAARP), and Finnish (Oulu University) campaign instru- coupled with Canadian Archipelago instrumentation.
mentation. The rocket ranges in Poker Flat (Alaska) and

Andoya (Northern Norway) have nearby optical stations for
monitoring launching conditions and interpreting the wetck
measurements in a wider context.

The US and Italian stations in Greenland and the Japanesgnhe |PY Data Policy document (IPY Project Office, 2006c¢)
stations in Iceland have important locations in the gap be-sets high goals for the core projects’ data sharing andarchi
tween the Fennoscandian and Canadian networks. Slmllarlyng procedures_ IPY data should be Carefu”y Co||ected;’|§re
the Russian auroral observatory in Kola Peninsula providegccessible and adequately preserved. In addition to high
an important eastward extension to the MIRACLE network. qua“ty measurement networks IPY'’s goa| isto leave a |egacy

The number of points on our Antarctic map (Fig. 3) is only of versatile data and data systems to support ongoing polar
a fraction of the number of the Northern stations discussedesearch and monitoring. The data must be accompanied by
above. This is partly because the Antarctic land mass has lesa full set of metadata that completely document and describe
optical instrumentation but also because retrieving mir  the observations. For long-term data preservation IPY has

4 Data sharing and archiving issues
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established a service which guides the core projects to finentific usefulness of that data (being proposed in 2007); 4)
appropriate archiving solutions. To recognize the val@abl pattern recognition and content based image retrievastool
contribution of data providers when publishing final result (being proposed in 2007); 5) a system to provide access to
IPY recommends acknowledgements in the form of formalfull-resolution data (being developed in 2007). We point ou
citations similar to those for articles and books. that GAIA will not require that programs contributing sum-
The concept of the Virtual Observatory (VO) has been pre-mary data to GAIA also allow access to full-resolution data
sented in several forums as the most reasonable solution fahrough GAIA. Data providers will be given the choice of
the IPY data sharing challenge. A VO is a federated and in-having prospective data requests served by GAIA or having
tegrated system of mutually linked distributed data arehiv the requestor be given a link to the data provider's preferre
and analysis software systems. An observatory transféss dadata access system.
from one site to another only upon users’ requests and does
not perform systematic centralized archiving like the \orl
Data Centers (WDCs) do. VOs and WDCs are not compet5  Future Challenges
ing systems as WDCs can easily be integrated to the grids
of VOs where the centers can extract newly available data t.1 Estimating precipitation energy
their permanent archives (Baker et al., 2004). Examples of
VOs for solar-terrestrial research are VMO (Virtual Global One objective for the IPY activities will be to increase our
Magnetic observatory, Papitashvili et al. (2006)) and VSOquantitative knowledge about auroras. The question about
(Virtual Solar Observatory Gurman, J. B. et al. (2006)). the energy fluxes associated with auroral precipitation has
GAIA (GAIA Working Group, 2006) is an international been assessed both with space-borne imager data and with
VO program which research groups at the University of Cal-simulations (Palmroth et al., 2004). The results, however,
gary, Lancaster University, and the Finnish Meteoroldgica have not been conclusive. The total Northern hemisphere
Institute were developing during 2005-2007. Around the precipitation power values achieved from satellite daty va
time of the 33rd Optical Meeting GAIA provided tools for significantly depending on the calibration method used- Pre
browsing summary images and keograms from allsky im-flight calibrations yield roughly 2-3 times larger valuearth
agers (ASlIs), meridional scanning photometers (MSPs), rithe results based on statistical cross-calibration withgpM
ometers, and satellite borne global imagers. The browsablearticle data which again are roughly three times highar tha
data base already included more than 10 million summarythe corresponding simulation results. Here, ground-based
images and keograms. These summary images and otheptical data could provide valuable reference informatin
metadata provide a quick overview of data availability,lqua though achieving global estimates from distributed casera
ity, and content from a number of international programs,each with a meso-scale field-of-view is difficult. As an ex-
including MIRACLE, NORSTAR, the THEMIS ASI array, ample Fig. 4 shows the distribution of power values achieved
IRIS, and OMTI. The final system is planned to include sum- by integrating over an ASC field-of-view (station KIL in the
mary data from additional programs including IMAGE FUV, MIRACLE network, MLAT ~ 66°) during 28 substorm peri-
Polar UVI, the Alaska Geophysics Institute MSPs and ASlIs,ods. Empirical rules associating the AE-index values aé¢he
and others. In the short term, the objective for GAIA is that events with hemispheric precipitation power values suigges
it will grow to provide a readily usable and informative sum- that during moderate activity one ASC can catch roughly
mary of all data obtained by remote sensing of auroral pre-10% of the global precipitation power (Kauristie et al., D0
cipitation. GAIA is the VO for the optical and riometry com-
ponent of ICESTAR, and is designed specifically to adhere5.2 The concept of magnetic conjugacy
to an open data policy consistent with the eGY "Declaration
for a Geoscience Information Commons”. Interhemispheric comparison studies often utilize Aratid
At the beginning of the IPY-period GAIA will provide Antarctic measurement sites which are magnetically conju-
an excellent capability for browsing summary data. In thegate (i.e. threaded by the same magnetic field lines). The
longer term, GAIA will be expanded to provide additional conjugacy is typically determined with statistical models-
capabilities that will facilitate research with multi-tngment ~ resenting the average magnetic field topology in the near-
networks. The GAIA philosophy is to develop a work plan Earth space. A recent study by Sato et al. (2005) has shown
made up of a number of elements that contribute to the largethat in a real situation the conjugacy point location caryvar
international program which at the same time are fundablesignificantly (tens of kmin the latitude and hundreds of km in
projects under different national programs. The elemants i the longitude). The statistical magnetic field models also u
the plan of the final system include development of the fol- derestimate the interhemispheric asymmetries in aurésal d
lowing: 1) the data base of metadata and summary imagesibutions as driven by large IMF By values (Jstgaard et al.,
and keograms (construction began in 2006); 2) browsing2006). These studies demonstrate that optical obsergation
tools (development began in 2006); 3) tools for integratingwill have a key role in the research of interhemispheric re-
data from different instruments together to increase tle sc lationships. No other type of instrumentation can yieldhsuc
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1000 who have been active in the IHY, IPY and ICESTAR programmes
by sending CIP proposals and letters of interest or by serving as top-
ical action group leaders. The MIRACLE network of allsky cam-
eras is maintained as an international collaboration under the leader-
ship of the Finnish Meteorological Institute. The US observatories
in the Antarctic are supported by the National Science Foundation.

The editors thank one referee for assistance in evaluating this paper.
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