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Abstract Canbined with the current status of Antarctic data managanent and the
characteristics of polar science data resulted fran Chmnese Antarctic and A retic Re-
search Expeditions the Chinese Polar Science Database Systan ( CPSDS) has been
designed and established n 2002 The mnfrastructure technical standard m echanisn
of sharing data of this systan are reviewed n this article M eanwhile the develop-
ment of Chinese polar datam anagan ent is ssmm arized A s them etadata is the power
ful and useful tool form anaging and dissan mating scientific data them etadata is also
used as “ search engine” of CPSDS Besides the trend of datam anagan ent and sha-
ring is also discussed
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1 Preface

W ith the rapid developm ent of ranote sensing technology Intemet technology and da-
tabase technology data acquiranent data processing data storage and distribution mn polar
research or other research fom a stable data-flow Ik It is our canmon responsibility and
objective to make the historical data fran polar region easily available to all the scientists a-
round the world as Article III 1 ¢ of the Antarctic Treaty states that Antarctic scientific
data “ should be fully and freely exchanged”. Obviously it is an mportant and pram ising
work to mdex store dissen mate Ink and m me “the scientific data fran Chmese A rctic
and A ntarctic research activities more effectively

Fran 1999 through 2004 Chmnese N ational Antarctic Data Center (CN-NADC), as a
m enber of SCAR-COMNAP JCADM, has established aweb-based canprehensive database
systam, consisting of 8 different disciplmary sub-database with the am of mtegrating all

rav data fran Chese A rctic and A ntarctic research During this process the first step is
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to retrieve sort out and backup all data most ofwhich is held by scientists data collectoy
universities and research mstitutions respectively the second step is to ndex catalog and
publish data by Inking the metadata and its dataset

Fran now on sane of polar scientific data can be accessed fran the Chmnese Polar
Scientific D atabase System (CN -PolaDB) via Intemet mto which more than 1900 A ntarc-
tic datasets w ith the size of 80 GB, mostly of polar oceanography and solar-terrestrial phys-
ics isnow nput Besides 54 datasets collected n the 2nd CH NARE-A rctic stored at CN -
PolaDB is also available for registered users A's the national data strategic policy has been
defmed and its regulation cane n force m 2002 the scientists anticipating the CH NARE
and CH NARE-A rctic are required to subm it or update data ( mclidingm etadata) mn an ac-
ceptable form to the CN-NADC within a period of tme This year the data conceming the
polar glaciology and m eteorology is scheduled to mntegrate mto the CN -PolaiDB.

2 The Chinese Polar Scientific Database Systan

CN-PolaiDB is a web-based canprehensive database of scientific data i which the
data fran survey and sanple analysis linked with their respective metadata can be stored

and accessed i a general format searched and downloaded freely.

2 1 The introduction on the GH NARE and CH INARE Arctic and polar data resources

CN-PolaDB is canposed of a broad range of scientific data acquired m CH NARE and
CH NARE-A rctic either raw or processed mn any format ncluding the long-tem monito-
ring data collected on Chinese Antarctic and A rctic bases

Fran 1984 to 2004 Chma has organized fomally 20 expeditions to Antarctica( mclu-
ding 4 traverse Expeditions fran Zhongshan station to Dane A), 2 expeditions to A rctic o~
cean and 1 expedition to Arctic Up to now, three bases ( Chinese Antarctic GreatW all
station Chinese Antarctic Zhongshan Station Chiese A rctic Huanghe Station) were es-
tablished respectively in 1985 1989 2004 Up to now, a series of science proiects was
mplenented lots of data mvolving over ten disciplines-glaciology, geography geology,
geophysics geodesy, oceanography aimospheric science meteorology biology, astrono-
my and human medicne was acquired The Regional Earth Observation Systan ( REOS)
located at A rctic and A ntarctic regions has been so far established after the efforts of m any
years It consists of sane core observation sites 2 Antarctic A ll-year stations 1 A reticA 1l
year station Xuelong Scientific Expedition Vesse] Traverse-Antarctica route

To retrieve backup and mtegrate and publish all the historical data most of them still

held respectively by polar scientists data collectors related universities and research nstr
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tutions is an mportanf urgent and hard workk Now we canpleted or are dong these
tasks

1): 1900 datasets acquired fran 1984 to 1999 conceming oceanography, solar-terrr
torial physics and glaciology has been retrieved and backuped at CN-NADC, w ith the data
of 80 GB available via Intemet

2): Retrieving and back-uping all datasets acquired after 2000 namely 18th-21st
CH NARE and 2nd CH NARE-A rctic

3): By 2008 to Retrieve and back-up 1500 datasets acquired fran 1985 to 1999
conceming geology geo-physics amospheric science geodesy geography, biology geog-
raphy.

2 2 Infrastructure of D atabase Systan

The hardw are platform of CN-PolaiDB is based on general wo-layer structure consis-
ting of web server and database server W eb server is responsible for processing the request
fran WWW users and transfom ing it into database server Application server runs only
with local nework based on the Client/Server model for direct data access such as
adding updating

Firewall

Router

Internet

Web Server \pp. Server

DB Server

Fig 1 TheH ardware Platforn un in CN-PolaiDB
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The sofware mn this systan ncludes Oracle 91 server Intemet Inforation Server
( IIS), The link ofmetadata and its dataset is created n database design and developm ent
(Zheng et al 2002). The metadata standard( DIF) endorsed by JCADM ( Cheng et al
2001), was chosen as the unique tool to authorm etadata record M ore mportant each da-
ta record of sane dataset w ithin CN -PolaiDB, besides the dataset itself can be searched
and downloaded via Intemet whereas only data files( or datasets) can be searched and
download generally by FTP in other sm ilar database A 1l data of one dataset fran this sys-
tan can be listed easily by browser It doesn t require any special application sofware be-
cause lots of data processing before pub lication is canpleted But sane datasets lkemulti-
medig remote sensing mage data are stored and downloaded n database only by bnary

system.

Tools:

Metadata

Authoring Database

Searching
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L] Transfering

I_‘1
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Fig 2 The process of data query.
2 3 TheTechnical Standard of CN P olarD)B

A technical standard is needed for designing of a successful database to mprove the
originality accuracy of the dataset and elin mate the manm ade error during the data pro-
cessing CN-PolaiDB is a canbined systam, which mvolvesmulti-disciplinary data so it is
not easy to create a feasible standard suitable for all of these polar disciplines as there is
no sm ilar standard to follow, unlike the metadata standard

In the establishment of Standard of Dataset Stucture we think it is better to mput all
datasets into database unchanged with each dataset ndependent self-descriptive
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Fig 3 The flw of data processing and technical standard m CN-PolaiDB
L. Standard of cataloging 2 Regulation ofQuality Contro] 3 Regulation of Data Sharing A. Collection orRetrieving B.
Registration Cl Cataloging C2 Sorting outD. Fomatting K Data Input F. Database G. D istrbution or Publish-
ng I Regulation on DataM anagement Il Standard of Data R egistration 111 Standard of Data Preprocessing V. Stand-

ard of Dataset Stuclure

2 4 M echanisn of Sharing Data

One know s clearly that data is of mportance for science research It is challenging to
build up an easily accepted m echanisn of sharing data to balance all the mterests of differ-
ent sides data custodian ( project leader or data collector), data coordinator and data us-
er

CN-NADC is responsible formamntaning the CN-PolaDB. The data n CN-PolaDB is
freely available for the scientists around the world A ccording to Regulation on DataM an-
agement of Chmese A rctic and A ntarctic Scientific Data, published by Chmnese A retic and
Antarctic Adn mistration( CAA ), its objective of CN-PolaDB development is to integrate
all the data colleted fran polar expeditions 1o pranole dala exchange maxin ize dala us-
age while any ndividual or mstitution has the responsibility to subm it data tmely( mnch-
ding metadata record) mnto CN-NADC as required
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Fig 4 Franewoik of Sharing Data

Fig 5 Mechanisn of Sharing Polar Scientific data

By consensus M anager of CN-NADC and the data custodian ( project leader or data
collector) define together the tem of data protection and the project leader or data collec-
tor are responsible for safe-grounding subm ittng data mto CN-NADC canmonly m wo
years W ithin the tem of protection only authorized users have the privilege to download
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datasets (however itsmetadata is open for the public) , authorized users is generally clas-
sified by corresponding expedition voyage or key progran. A fter expire of tem of protec-
tion the dataset is open freely for registered users In view of it the different user group

needs to setup i this systan after data is collected

3 Trends of DataM anagan ent and U sage

Data acquirament data A ccess and data analysis consists of three associated steps in
geo-science research W ith the wide-spread mntemational cooperative research canbmned
w ith the developm ent of database technology and Intemet technology quiet a few data cen-
ter specialized n distrbuting the variely of dataset and data products have setup accord-
ng mwhich sane database systan have been established and their data are available via
ntemet Conceming polar research the database systans n National Ice Center( USA ),
AAD (Australia), BAS(UK), PRIC(Chma) are very representative Now, the globe data
web of web-based polar databases has been fomed gradually By this dataweh scientists
in theworld can acquire what they need if authorized However as the data format quality
description and method or tool of data process differ greatly it probably lm its or reduces
the data usage or effect of this dataweb i great extent In this respect the GM L3( accord-
ng to SO TC211 plan this standard w ill be fmished before D ecanber of 2005) is expected
to dealw ith this problen. Relatively it becane much harder to standardize the data ac-
quiranen} ow ing to its dependence on a range of different sensors Draft Specification for
SensorM odel Language published by OGC working group in M arch of 2004 provides a
general XM L model for all kinds of sensor fran smple themaneter to canplicated EOS
In future researchers can easily download all kinds of data based on canmon fomat then
integrate ormerge then mnto their own model

CN-PolaiDB has the unique feature n dealw ith the small dispersed datasets for ex-
anple these datasets even every data record of than, can be listed directly n browser be-
cause they is transfomed into Text Fomat before being mputted nto database In fact the
large datasets such as ramote sensing data mage data are stored at database unchanged
only can be downloaded generally through FTP. Obviously the usage of the large datasets
highly depends on special sofware this is not good for data mtegration n cross-discip linary
research So CN-NADC and other data centers should provide lots of data products and ad-
vanced data service tom eet a range of data request fran distribution of raw data data-re-

processing to datam ining
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