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ABSTRACT

To identify major causes of the global environment changes arising from extreme
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and unusual weather patterns occurring these days, and to foresee future
environmental changes, it is highly important to shed light on the correlation between
climate changes and global environment system. To investigate the correlation between
climate changes and global environment system, it calls for establishing an integrated
climate—environment DB for analyzing comparatively the data on climatic changes and
global environment system. In the preceding studies, we researched an XML —based
integrated climate—environment DB and developed a management system for the DB.
However, the existing integrated climate—environment DB, designed and installed only
for individual PCs, does not allow multiple users ‘simultaneous access. Accordingly, it
fails to systematically update and sharing data which is being generated continuingly.
Hence, this study aims to develop an easy—to—use GIS—based integrated DB
management system by improving the existing integrated climate—environment DB
through the adoption of the client/server model. For this, this study collected and
analyzed climate and environment data prior to designing and building a DBMS—based
integrated DB. In addition, in order for multidisciplinary researchers to easily get
access and apply the integrated DB, this study designed and developed a GIS—based
integrated DB management system using a client/server model which facilitates
connections with multiple PCs. The GIS—based integrated climate—environment DB
management system makes it easier to efficiently manage and locate scattered
climate—environment data. It is also expected that the DB system will bring the
effects in saving time and cost by avoiding the overlapping generation of data in the
areas of integrated climate—environment research.

KEYWORDS : Climate Change, Geographic Information System, Integrated DB Management
System, Client/Server
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TABLE 1. Contents of data collection
Data Format Volume Number
Climate Scenario data of future climate NetCDF 11.2TB 36,150
Atmosphere Analysis aerosol and atmosphere chemistry NetCDF  289KB 10
Atmospheric ) ) ) ) .
i Air such as ozone, fine particles, acid deposition model NetCDF 815GB 1,825
chemistry
Biotic season Aspects on seasonal change of species XLS 5.97MB 133
Carbon prediction Carbon prediction XLS 7.15MB 94
Pedosphere Soil reaction of tiny scale prediction - - 1
Water environment Discharge of water and cycle of material Text 1.01MB 5
Noah—MP Weather prediction and regional climate simulations NetCDF 38.3GB 35,365
Satellite imagery Remote sensing on global temperature ASCIl  13.4GB 872
Total - — 12TB 74,455
TABLE 2. Definition of standard words
Korean name English name Abbrev. Korean name English name Abbrev.
als . Geographlc Gls o731t Atmosphenc ATMC
information system chemistry
21 Output ouT LI HMAM Sensor SEN
4=z Path path =3 Modification MF
ZH| Equipment E AlZt2+A Time interval INTER
A= Observation 0 AlLt2| 2 Scenario SCEN
|z Climate CLI N Start STA
=t Date DATE AlHHS Identification D
ch7| Atmosphere ATM 25 Temperature TEMP
N 4 Detailed information Dinfo 32 Water environment WAT
O & XS Target Area TA eG4 Satellite SAT
ool W& Content CON 0|2 ION ION
TEdE Polygon Poly Y= End END
&0]0] Layer Lyer | Origin Origin
) Name NM EtARE Carbon CAR
od Model MODEL EQES Soil reaction SOR
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TABLE 3. Contents of base map in GIS DB

Scale/

Construction

Name . Type  Format Attributes
Resolution year
National border map 1:100K Polygon  SHP 2010 Name of state
Political map 1:5K Polygon  SHP 2007 Name, Extent, Round
National river map 1:25K Polygon  SHP 2004 Code, Name, Length
Catchment basin map - Polygon  SHP 2002 Name, Extent, Round
Base map Longitudinal and
data Water quality map - Point SHP 2011 Latitudinal coordinate,
Measurement items
Dam map - Point SHP 2004 que, Storalgel
capacity, Organization
National DEM 30m Raster TIF 1998 Elevation values
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File Name H Meta Data J
{ .
Variable Model Variable Scemario,  Content  Resolution Timeinterval Target Area
: o1 A2 sokm &l 30M~45N, 110E~140E
Climate wrfout_d01_YYYY-MM-DD_hh:mm:ss Aivsphere id
wrFao | do2 | 2003m . 30km 3hrly 32M~43N, 115E-135E | VYVY-MM-DD
ata
Y — Model Date dos = 10km thrly 33N~42N, 120E~132E )
(‘ - Noah.dyly.yyyymmdd.nc )
B —— Date Content Resofufion  Time interval Target Area
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[ PAVY-MM-DD { Weather input data { 0.25Deqree I 3hrly I 20N~50N, 105E~145E l
y- g
\ Date Model /
i i : \ Date Sensor Content Index Resolution
MYD11C3.AYYYY_MM_m_temp
A2010_9m MoDIs LsT 0082 X005
Model Date shTacs
A2010.9 MoDIS ssT dkm X dkm
AYYYY_MM_L3m_MO_SST_1d 20108 AIRS sfat_ascending 12%1°
Date Model 2010.9 AIRS sfat_descending 1%%1%
Satellite amsu3_YYYY_MM_m_temp_ascending 20109 AIRS sfsi_ascending X1
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Model Date Variable 2010.9 AIRS sfst_descending x4
2010.9 AIRS temp_ascending 1ex 1
20109 ARS temp_descending x40
2010.8 AMSU temp_ascending =%
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\\ y 2010.2 AMSU temp_descending %1

FIGURE 4. Automatically generated metadata
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FIGURE 5. GIS system interface
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