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High-Precision and 3D GIS Matching and Projection Based User-Friendly
Radar Display Technique

/oA /ol 58/ LB
Jang, Bong-Joo / Lee, Keon-Haeng / Lee, Dong-Ryul / Lim, Sanghun

Abstract

In recent years, as frequency and intensity of severe weather disasters such as flash flood have been increasing,
providing accurate and prompt information to the public is very important and needs of user—friendly monitoring/warning
system are growing. This paper introduces a method that re-produces radar observations as multimedia contents and
applies reproduced data to mesh-up services. In addition, a accurate GIS matching technique to help to track the exact
location going on serious atmospheric phenomena is presented. The proposed method create multimedia contents having
structures such as two dimensional images, vector graphics or three dimensional volume data by re-producing various
radar variables obtained from a weather radar. After then, the multimedia formatted weather radar data are matched
with various detailed raster or vector GIS map platform. Results of simulation test with various scenarios indicate that
the display system based on the proposed method can support for users to figure out easily and intuitively routes and
degrees of risk of severe weather. We expect that this technique can also help for emergency manager to interpret
radar observations properly and to forecast meteorological disasters more effectively.

keywords : weather radar, GIS matching, radar data processing, radar data expression
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2. KICT o|=®u} goj 27H

71 old = 7] S9 7&
C, X-i=9] Fu= Y
T o] 5S4 w}?/‘r T fH‘lljol =5
gke] mprgo] gopBR Wt nAgh 4

gk, Aol ddAtel o gk 4

o] Fokxli= 54o] stk @ﬁq glole Al
e Aol wet ARk o] ok o
«] 73—‘?—, HEAbE = et "o =719t
= B3 = A HolHE A

sko] ® P‘:(reﬂectmty, , =29 A4 X(doppler
velocity, V) % 2=#E"& Z(spectrum width, W) &< ¥
75 g5y 7uES FYdch v, 4 8l
T8 Aaks FAlol o&sh= olFH I} Hloly = F Wt
a4 I, @ HoJHER5H thefsk ¥
HEomm dduin gojroa dojx= ol
= 9ol AFs AL (differential reflectivity, Zp,),
Fs- 914k 2K differential phase, ¢ ), MAHF A (cross

F

Fig. 1& KICT O]vﬂﬂ_lﬂr fiﬂ Joo] AEAg g 2 =t
S 35S YEhd Aotk o|]FH i} #lo|t ZH-E
59 4 4 527 dalol gigt Z2te] o4k A% [, Q,

3.1 o ek
correlation coefficient, p,,), H1AFs/d*Hspecific dif-
ferential phase, Kpp) &3 #-2 olzHi H4E g 2 Aol Adsl= deoldxlae] g A% GIS
 AtHBringi and Chadrasekar, 2001). ©] o|=Hu} W Ak 7Me FHE= e 7T 2A 2 7)) AAE
FEe gelHy Pt Aol ol AERAM),  FlA A pelE Fa 2w wA4 59, B4
Table 1. Specification of KICT’s X-band Dual-polarization Radar
Type Magnetron with solid state modulator
B\ Weight 633 kg
' @ g Antenna Parabola/1.8 m diameter
i Peak power 8 kW
‘,“%‘ 3 Beam width 1.4°
\
. Max range 50 km
i Frequency 9410 + 30 MHz
Scan speed 10 rpm (max)
Resolution 1.2~192m
[n@ri_ | Spectral N Clutter Second Trip Doppler Velocity
Ly, Qy Estimation Suppression Suppression Unfolding
Zp,V,W, _| %or adaptive | Attenuation Zy,V,W,Zpr, ©pp,
Zor, Pops Pho Filtering & Fitting Correction Phor Kpp, CZ, Zpre, €tc.
Fig. 1. Multi-stage Process of Radar Variables for KICT Radar
PATE H5129% 20144 12H 1147
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radar gridded radar
variables variables

&} Dual-pol. :
‘l_, cadar signal Radar variable

Manufacturing

processing

Rad2Grid ; Radar Data |

Conversion Quality Control

Methodology Mesh-up Format Multimedia Format Segmen?at@n
- & Vectorization
&5 W acivng for ata Wrapping 1 2D-Images
« Vectar type map » uf, netcdf, . ;D.éraphics it
» Rastertype map x ls, xml, html : ;‘D-Graphics
» Hydrological —] * Jiga png, gllli “— « 2030 time [ Accumulation
model sim. x shpssug e sefies Data Processing
= efc. * ply, dif, u3d, 3ds, » Scalable Format
= VRML, etc. " ¢
[
Metadata Format Radar Image
« Text, numeric Processing
radar variables

Fig. 2. Proposed Radar Data Manufacturing Method for High—precision GIS Matching
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Table 2. Classification of GIS-radar Data Matching Method according to Data Types

Content Method Note
QFA( M, RT) M m,n)=p(z,y) for MR(m,n)ﬂRR(x,y) . ot -
) £ p(x,y)zS(RR(a:.,y),sq S: scaling function for raster
platform
a. Vector Data Platform s, scala scaling factor
ME = A(M7,b(R")) H Mg = T(ME,b(R") H QY (MRRY) =MiUR"| | o Vector spanning factor
O™ ™ RY) ¢ ) .
b. Raster Data Platform A: spanning function for vector
[ By =) o # = saats) | ooty - omarn ) platform
T: Translation function
a. Vector Data Platform b: radar data boundary in vector
RR = A(RR, b(M")) }-—» Q"R(MY,R®)=M" URE space
G vector to raster conversion
Q"H(MY, R) b. Raster Data Platform function
|Ml7 = G(M") H MX,U:S(M::.SS)H MY g = T(M}, b(RR)) I—'
#¥ Subscripts
4’{ PR Ry PR M B @ spanned, T Tranlated
n: raster converted, o: Scaled
QMM R") ‘ MY = A(M",s,) H Q" (MY,R") = MY URY
AgatH, o] s & AFEC WE 74, £ HlEo ARE Mo R AlEHeldS gt oy oy
2oz Wya24 ddch gay s FAES 94 o nA™ GIS AEs s #5194 40kme] KICT
el A4y AT Agstne, deld Ao

& MUFNAS) 54 A, sk A e U
ah deole] A RMe) AA(x, YRS ABgFozA ol
Fol7t}. Table 204 0|2 918t 202 wHge]

%

1% N2 BASGCE W, W A5 FREA 0
1 59
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| )
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10}# 3 40
E 0 Jiasrge \ 30
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-20 e
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-40 —
-40 -20 0 20 0 °
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(a)
20130828-221741 AZ (210.8345) £y (dBZ)
; 7 60

(©) ' (d)

Fig. 3. 2D Radar Observation Data from KICT Radar and Its GIS Matching Result, (a) an Example of PPI
Observation Data (b) GIS Matching Result of (a) on Google Earth, (c) an Example of RHI Observation Data,
and (d) GIS Matching Result of (c) on Google Earth

(b)

(©) ' ()
Fig. 4. GIS Matched Radar Shadow and Masking Map at 100m-height Intervals, (a) Blockage Masks within

KICT Radar Radius from a Top View, (b) and (c) Various Blockage Masks according to Differenct View Points,
and (d) Blockage Mask Areas of More than 1 km-height
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Fig. 5. GIS Matching Examples for Radar Data on Time Series [precipitation event on Dec. 12. 2014], (a) Data
at 05:50, (b) Data at 05:55, (c) Data at 06:00, (d) Data at 06:05, (e) Data at 06:10, (f) Data at 06:15, and (g)
Data at 06:20 on UTC
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(b)

(c)

Fig. 6. Example of Intertemporal GIS Matched Radar Data Expression at Different Areas [precipitation

event at 24:41, Dec. 12. 2014 on UCT], (a) Radar Data within KICT Radar Radius from a Top View, (b)

Ground View of Radar Data Beside KICT Building, and (c) Ground View of Radar Data Beside Seoul
City-hall

(a)

(©) ) e)

Fig. 7. 3D Histogram Generation and Its High—precision GIS Matching for a Precipitation Event, (a)—(e)
Observations at Various View Points
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