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Abstract—Method for visualization of 5D assimilation data
for meteorological forecasting and its related disaster mitigations
utilizing Vis5D of software tool is proposed. In order to mitigate
severe weather related disaster, meteorological forecasting and
prediction is needed. There are some numerical weather
forecasting data, in particular, assimilation data. Time series of
three dimensional geophysical parameters have to be represented
visually onto computer display in a comprehensive manner. On
the other hand, there are some visualization software tools. In
particular, VisD of software tool for animation of three
dimensional imagery data can be displayed. Through
experiments with NCEP/GDAS assimilation data, it is found that
the proposed method is appropriate for representation of 5D
assimilation data in a comprehensive manner.
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. INTRODUCTION

In order to mitigate severe weather related disaster,
meteorological forecasting and prediction is needed. There are
some numerical weather forecasting data, in particular,
assimilation data. Time series of three dimensional
geophysical parameters have to be represented visually onto
computer display in a comprehensive manner. On the other
hand, there are some visualization software tools. In particular,
VisbD of software tool for animation of three dimensional
imagery data can be displayed.

Method for visualization of 5D assimilation data for
meteorological forecasting and its related disaster mitigations
utilizing VissD of software tool is proposed. Through
experiments with NCEP/GDAS assimilation data, it is found
that the proposed method is appropriate for representation of
5D assimilation data in a comprehensive manner.

The following section, the proposed method is described
followed by the experiments. Then conclusion is described
together with some discussions.

Il.  PROPOSED METHOD

A. VissD Outline

VissD software tool allows display five dimensional
imagery data, three dimensional location data (X, y, z), time,
and geophysical parameters.

The number of lattice points, the name of geographical
map, the name of variables (geophysical parameters), the
acquisition time, etc. are attributes of the five dimensional
data. VisbD supports two types of data format, v5d and
comp5d formats. Comp5d format is old format so that v5d
format is popular and default format at this time.

Figure 1 shows control panel of Vis5D while Figure 2
shows manipulating images.
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Fig. 1. Control panel for Vis5D
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Fig. 2. Displayed image

B. Vis5D Functions

Process menus and parameters can be selected from the
control panel. Input images as well as manipulating and
resultant images are displayed on the right hand of control
parameter. Therefore, image manipulation can be done
interactively with the menu as shown in Table 1. Animation
can be done by ANIMATION function with mouse operations
together with STEP function. 3D display is available with
Vis5D as shown in Figure 3.

TABLE I. MENU OF VIs5D

Nomal
Trajectory
Slice
Label
Probe
Souding

Clipping
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Fig. 3. Example of 3D display with Vis5D

Vol. 2, No.9, 2013

The menu “Normal” has geometric conversion of the
displayed manipulation images such as magnification rotation,
translation, etc. By using the menu “Trajectory”, object
tracking result of trajectory can be displayed. “Slice” allows
horizontal and vertical line features location identification. 3D
displayed image label can be process with “Label” while
meshed grid data can be checked with “Probe”. Using
“Sound”, vertical profile can be retrieved while “Clip” allows
clipping 3D objects.

C. Geographical Map Format Conversion

Input data format of geographical data provided by
Japanese Survey Geography is shown in Figure 4. It is quite
simple format, starting from header record followed by line by
line data. This type of map data can be treated by Vis5D.

file header record

record 001

record 002

recort 200

Fig. 4. Data format treated by Vis5D

Geographic map of meshed data such as geographical data
can be treated with Vis5D as well. Data format for meshed
data is shown in Table 2. There are sets of combined data of
mesh code, record number and elevation data. Figure 5 shows
the example of Shimonoseki, Japan. It can be transformed to
ASCII code by using geographical map data conversion
software tool developed as shown in Figure 6.

TABLE IL. GEOGRAPHICAL MAP OF MESHED DATA
Mesh Code Record No. Elevation Data
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D. VisbD Examples

Figure 7 shows examples of the GIF formatted
meteorological assimilation data of Dew point (a), Air
temperature (b), and Atmospheric pressure (c) downloaded
from Illinois University site. Format conversion can be done
with xv of software tool, from GIF to pgm format, in this case.

25|Page

www.ijarai.thesai.org



(IJARAL) International Journal of Advanced Research in Artificial Intelligence,

= kterm =
50307TT250001989 1984 19932002000335500130523003400001310000 1T E?] 1

1111111111111111111
11111141144414411319413444441443114134414144144311141341414141111414411111411134111411
11441444444444441444494441444144114144111941499991914411111444144114114414144114111411
1111111111111111

5020770013395 -05099- 55095955 59003095 003999505500 5095 05990905 5005-5995-99

9990 5999 5999 S_go 5o 5o =2
0000Z00002000040000400004000030000300003000030000300003000030000500003000040000400
00400004000040000400004000040000400004000040000TO000S0000TO000 TO000TO0004000040000
4000040000400007000050001100013000150001700018000230002900035000410004600050000320
0O2000022000300003000017 OOO25000220001Z0001400010000 14000 130003400050000
7800065000750005500042000230002500030000500003000030000210003100034000290002100023
0002 300022000220002 1000300002 1000210003 1000F300035000:34000:53200029000:3 1000460005400
04100040000820007T60009400 1100015600 1250008 7000900007 200055000320003200025000 180001
6000 140001200009000080000700007000080000800008000030000700005000030000300003000030
00030000300003000030-9999
5030 3 15— 390 S50 50
59-9999- BEBB 9995 9999 BBBB 99959-559559-99953 9999899999835 -09953 999595859 BBBE 2999

GO0 0000 0000 00000000 0000 0000 0000 0000 0000 0000 0000 0000 0000 00000

north: 0340000

souths 0335500
east: 1310000
west: 1305230
roys: 200
cols: 200

-20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20
=20 =20 =20 =20 -20 -20 -20 -20 -20 <20 -20 -20 =20 -20 -20 =20 -20 -20 -20 -20
=20 =20 20 =20 -20 -20 =20 -20 -20 =20 -20 -20 =20 -20 -20 -20 -20 -20 -20 -20
=20 -20-202224443333333334444444444479777444
44791113 15 17 18 23 29 35 41 46 50 32 20 22 30 30 17 12 17 25 22 18 14 10
14 18 34 50 T8 B3 75 55 42 28 25 30 30 30 30 21 31 34 29 21 23 23 22 72 21 30 21
21 31 33 36 34 32 29 51 46 54 41 40 62 76 94 110 156 125 97 90 T8 55 38 32 25 1
3161412987 78888 7533333333-20-20-20-20 -20 20 -20 -20 -
20 =20 -20 -20 =20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -
20 =20 =20 =20 =20 =20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -
20 =20 =20 20 =20 =20 =20 20 <20 <20 20 20 20 -202225494444443
333344477444444510988744448 11171416 17 18 26 35 43
03 62 55 34 27 27 31 30 25 15 22 42 41 18 15 12 15 19 34 46 64 54 58 49 42 29 2
9 29 30 30 30 29 31 20 20 25 28 28 27 20 24 24 23 25 29 29 29 28 29 29 33 52 60
43 48 59 70 89 118 170 142 122 102 86 63 46 30 19 18 16 M4 11 98 TTTTTTT
T33333333-20-20-20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -2
0 =20 =20 =20 =20 -20 =20 -20 =20 -20 =20 -20 =20 <30 -20 -20 -20 -20 -20 -20 -2

0-20-20-20-20 -20 26880889 149444444433344481197444
T1011 11119977779 11 13 12 16 18 22 28 42 51 T0 80 70 52 32 29 32 30 2
T 17 29 49 38 13 18 13 14 16 26 31 49 50 40 53 41 28 28 29 29 30 30 32 40 30 27
289 30 31 26 28 24 25 24 27 20 29 29 29 29 29 37 49 47 44 51 64 73 93 123 159 134
123 85 TTE9 3822 1817161311983 7T7T7T66T7683388333333-20-20 -

00Z Mon Jan 24 2000

WW2010  (http/ww2010.atmos. uiuc.edu/) Atmospheric Sciences, University of lllinois st Urbana-Champaign

(a)Dew point

Vol. 2, No.9, 2013

Surface Temperature (F) 00Z Mon Jan 24 2000

20

WW2010  (http//ww2010.stmos. uiuc.edu’)

WW2010  (http/ww2010.atmos uiuc.edu/)

(c)Atmospheric pressure

Atmospheric Sciences, University of Illinois st Urbana-Champaign

Fig. 7. Examples of the GIF formatted meteorological assimilation data

Four types of format conversion software tools are
available to use for Vis5D. Although Vis5D can display v5d
formatted data, these conversion software tools allows format
conversion to match to v5d format.

E. Comparative Study on 5D Assimilation Data Display

There are three major methods for representation of 5D
assimilation data display. One is to display the time series of
geophysical parameter of image at time by time. Figure 8
shows the geophysical parameter, relative humidity (Figure 8
@), (b), (c), air temperature (Figure (d), (e), (f)), and
atmospheric pressure (Figure 8 (g), (h), (i)). These
geophysical parameter data can be obtained from
NCEP/GDAS site.
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09:00:00 The second representation method is to display the time
' series of data by using different colors. Namely, different
color is assigned to the specific geophysical parameter. Then
these colored geophysical parameters are superimposed and
displayed onto screen as shown in Figure 9. Time series of
geophysical parameters can be displayed with animations. It,
however, is hard to see. In particular for layered geophysical
parameters, it cannot be displayed.

The third representation method is to display the time
series of three layered geophysical parameters with different
color assignment as shown in Figure 10. It can be displayed
with animation as shown in Figure 11. Figure 11 (a), (b), and
(c) shows time series of three layered geophysical parameters
of relative humidity, air temperature, and atmospheric
pressure at the three altitudes. These can be animated with
Vis5D.
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Fig. 9. Example of geophysical parameter display with the different colors
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Fig. 8. Example of time series data display by time by time

Fig. 10. Example of three layered geophysical parameter display
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Fig. 11. Example of display the time series of three layered geophysical
parameters with different color assignments
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I1l.  CONCLUSION

Method for visualization of 5D assimilation data for
meteorological forecasting and its related disaster mitigations
utilizing Vis5D of software tool is proposed. In order to
mitigate severe weather related disaster, meteorological
forecasting and prediction is needed. There are some
numerical weather forecasting data, in particular, assimilation
data.

Time series of three dimensional geophysical parameters
have to be represented visually onto computer display in a
comprehensive manner. On the other hand, there are some
visualization software tools. In particular, Vis5D of software
tool for animation of three dimensional imagery data can be
displayed.

Through experiments with NCEP/GDAS assimilation data,
it is found that the proposed method is appropriate for
representation of 5D assimilation data in a comprehensive
manner.

It is found that the most appropriate method for displaying
time series of three layered geophysical parameter data is to
use Vis5D with animation with different colors. It can be used
for meteorological forecasting and prediction as well as
disaster mitigations.
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