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Ch. 7120l AlAE ZleiE s

=

o eyl 19689 #efAt 7 oly = ol F of=e] Z)ddEeld AvE AF

o

FUst] TFstRoy 20000 o] F FAARL 4001 A3t W T]edl o7 o]
o el H ol A7IEUS

O A3 2011d%E 59 Ager 7)Ae 2R STXAXN(F) AaAA (A9

A, stolAldd, T FAIRE, Fride] X3S 979U AFHIE FYsid XWi=
7174 dleld & =4tgstr] Hsk A e 33 FolH, 200 W F WHEAE o] &
3t nAg HA FZ7](Solid State Pulse Amplifier) 71¥be] 714 g ol E 7|

(¢}
st AL BER 1 9 (a™ 17).
3

2014 @A AJAIFol JNEHE Ao HZE FolH, 2016d HFT TS ZHE
]

(SSPA)
PG L SE  pegraton
e Ao d

T dA el e 71l RS 913 ddAR 37 EAE Ka e &
ddeldE (F)EA L, FF3+FATE, (F)STXAAA 7HEe dds 7H# 1 3
. APl 20024958 2007d7HA & 54 et FEAEsiAa(ad 18), =
71D TN o] AHE &8 AFE I v U (2™ 19)
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7.

71*&(7J%)al°1ti°ﬂ w ‘J = 9] 71% k% AARCRE G ZRAE L= 7|8 2
Zo] & d3E F4 o2 AW, o9 HbH &9 A= rEkeAl A
ofste] W& WAFA Helt] d5HHE £d @ #SAA FA(D) AFEIA(FE
S AR EFEA L, 2012) 9 —’FE’— m I B Z2AA e oS 2 AE ZY

NEXRAD =2 1 =(0|=)

n ol &Y AE (ROC, Radar Operations Center)+ 1988 2Zgtsnts9

Normanel A#=olen &4 WSR-88D(Weather Surveilance Radar-1988

Doppler) & ©]&3t= NEXRAD Z2I1H& 9 F

NEXRAD (Next Generation Weather Radar System)-2 7173 &3 o B, <A
71

sl EE&AQ g7 &, I7F AA FEo Vx7F HE dEely s #3239
NEXRADE vl A 2 AA o8 -l oF 160702 S-W= =28 7|74
o

WSR #eldes AFF(121714), nEF(12714) 2 38 (22714) S &%y
< "= FH7IEAECAA Ed(2E 20, 21, 22)
A 714dgele e B2 98l 1988d] deolt] LAAE A, 74H, TL.
E 17425, 2ZEd], fART 3 ddE 7lsAd AA
NEXRADE °|5#d goldz ¢adel=(Saffle &, 2006)-2012327HA &35
%

&
r_Ll
S
e
ok
ok
o
H
=
N

Departments of Departments of
Commerce Defense
Departments of
Transportation

72l 20. NEXRADO] 3t} A3 Hx
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COMPLETED WSR-88D INSTALLATIONS

DOC: 122 operational; 7Support
DOT: 12 operational ~ ~
DOD: 26 operational

24 21 AAIA 1607H42) NEXRAD(EA: 3= 22, 0]2 U NEXRAD Aula]x|(&A:
Radar Operations Center) Radar Operations Center)

Lt. CASA-ERC IP1(O|=)
o YL delte] ti-Ze] e delt® Ha W 120 km ©d 99

W 24g Foem AT TE A4 B

o CASA(Center for Collaborative Adaptive Sensing of the Atmosphere) Z&
A E (McLaughlin &, 2009)¢] £4& 1) Bl E ol &t ~2AW&E=E A
oM A B B, 2) Uel &% HolHE B8 AZ 2k A7
o ;e ARE GSsn FARe] Yol 2w 54

o 3)

3
F s AR GAE B 99718 24 2 ARYS Foisk 59(aY 23)
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Ct Oj= HEtA/ZEQA HAEH E(D|S)

o CASA-ERC® NCTCOG(North Central Texas Council of Government)e] &
E ZoAE

o A7t BHE Al =ASAAA 717G A v BHE AP E A~ 75 53

o 1eHAlE 4709 X-= TP1 d#loly WA, 297+ OU/EEC @it 27§, EWR
o]t 170, Ridgeline Instruments/CSU #eolt1/ME F7lete] ZF 8l X-w=
gold 2 U3, 3eAle 1620712 &4 A8 (24 25)

o EAES A A2 FSFY, 2W] du, FERY, FYRTY

off
ttlo

718k 4
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Example Radar Layout

-

4 |P1 Radars
_ 2 OU/EEC Rada
1 EWR Radar
1 CSU Radar

-

23 25. 0l= DFW 2fo|q%

2. 0|2 7|4H(NOAA) 2 EHMT)(O|S)
o WEYINGY FENFEE Bk HD 454 F4/6 5T o2 o

&4 £A9 - AN B ATE A T Age] 2A HIEME 4K, £9(2

26)
o HMT-West(2005-2006%) = 33 A3 5L 71z 55 A Eyjol ofyg]
e g 53

-
Scanning \ 500
Polarimetric
X-band *\_ 360
Radar

N0
300
m
40
210
Sacramento
100
1500
1200
\\W %50
500
30
i Elev. (m)
® profiling radar * 80il moisture probe » precipitation gauge
{The bar of insdr ancd thasr | ato not el specified)

T 26. NOAA HMTO| XHit glojlq &4 ¥hHg
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O CSU-CHILL =27} g|o|E A|AM(O|=)
o CSU-CHILL (Colorado State University-University of Chicago-Illinois
State Water Survey)2 Z2gE9] 27]|4b EZof 9X]3le] thtst duel s 7

I gefFet galo] o] FHIIES Aldske Al (a9 27, 28)
o CSU-CHILL #He°lg& 01% 34101 H2A F 7ie] w=(S, X-e)2 A" olF
Azt gojrol™, NSF9 A& Z2gE FHUAA =9

32 27. CSU-CHILL 2ol A]A

Ht. McGill CHsHZHLICH

o MYtke] A-¢ 1970“‘311 National Research Council<
g71%o] Al & 1999dHE J.S.Marshall #lole] #
Agte ol &

o #eolHgE ©
+ 19539 H. LigdaZ} #eoly oz 4t o] &3 %9 2% dqHE At o
T o AALE 7HAa e O R LV E=w

0 1960~1966% Travelers Research CenterdlX & Z#AFTE o] &3 o HY
A, olF HzxY AYE A HAI2REIQ J.S.Marshall #eolt] #5549
SHARP (SHort-term Automated Radar Prediction) AlZ=®lo] 1974 3,
19789 FH AUt 71747 A d Kol o &

o dal oA dHely AdH AlA"ElS McGill Wigte] MAPLE  (McGill

oo Mo o

gk =tV & A3 o H (Nowcasting or short-term forecasting)

2
L

Algorithm for Precipitation-nowcasting by Lagrangian Extrapolation),
TREC (Tracking Radar Echoes by Correlation)e]®, Z¥ 29+ MAPLEZ
AgE Bul Aolxe] Ao Bet HEE g PRt #S53S VYebd (A Bgk
3} #B2g L)
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ZAOMIN FUREL 5T FUR 06:50 £ §-JUN-2003 | McGillefﬁ; |
“ 3 i L g
r -

Ab. OPERA(S &)

O

OPERA(Operational Program for the Exchange of weather RAdar
information) 2Z=ZI1%-2 COST(European Cooperation in the Field of
Scientific and Technical Research) Z=ZAE 2 GORN(Group on Operational
European Weather Radar Networking) & 5= EUZ A8, 3

COST Z=AEE dHolbe 713s4 284 2 HEH HE/SA

GORN 152 1 2= 713AEY] d9 8 A5 uss %4
OF &% 2%, geold 92 Am A F Fo, #elr

GORN 289 F& xgjewx W3 OPERA ZE1
A AAEte 7Rl PR F
ste FHES AT g &
OPERA ZzI# Fo] U= = 3070, 200 oo dolt +&(2d 30).
OPERA 3€71#2 diF&o] @dd#Ag Ho|rola Y FAolB=E HFAQ A=

Aoz &8

T AE 9 AR FHe 4 e © 9F TR g #F e
TE 1x1 km EE 2x2 km, AEAEE 10~ 158

Zh 713, 7P, MEYIY, Z2aPds gt =7 A=, OPERA
A EE FHAYE 4x4 km, AEIAE 1089
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= 30. OPERA o]t 2

AsHEA]: OPERA)

U2 I ENSY B 714N Ho|H
AR 1954 d AL X3 X W= FHolgzxa dY Fes
WS Ak sl 1971 A= doly #E=w =
dEY ol TFA 2 71743 TEwFT 3 +9
UE 7174 ddE dolde 20719 Cl=E =& golygd (a4
AdE 744 e 1875d @7 ATSAA AlZHsl o 19544
< ARt 20019 REE FERSA Aelr] o] ¥
.'ne
e Nge
AT L e
T 4 % ]
) IMAllradars 20
%*‘i“‘f’.& MLIT radars 26

a9 31 42 I8N 2ERE Hloly ik =



At gEXfatet 7| = A A(NIED)S| X-NET(YE)

o WA EdTLE EA]%—’FOH gk EEAQ AEA 2 P52 A 0T 9

o o] Al~dE 370 X-WE #oly 3 & =&Y dHeldr FAE delgds 54
o2 slo] A (2™ 32)

S}

tlo

o X-NETZ 20119 7€ 5 <ol s <& 7I3H 2T 50% we FHE Tdste
s Zleder dXa glom, Wzt 7Y 9 H= V9] Sl QPE, QPF FE AF

Xt. Z=39| CINRAD

o 1998YRH =+ 71”+A (China Meteorological Administration) %< &
Y AE TPgS 9 FHE Y FHRow 15879 =ZY HeltE FAE
CINRAD (China New Weather Radar)& 73, +§& F°|H, 58719 =&
ol & F7t¢ A (1" 33)

o CINRADE sS¥i= 3l cil=z FAHH, SHE dojte iE T3 &7 A

o Holyg #A=ZWAG N F2 77 460km, 1.0°(SWM=), 150km, 0.75°(CHi=)o =
= WSR-88D¥} f-AFgt
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% 33. 3= CINRAD go|q%

7}. ©of3 DHI =2X|7|AHY| 0| (Local Area Weather Radar)
o DHI= 1998¢ A®& B89 =A7]4d et (LAWR)S st en, 7444

A= U9 E 60 kmel, A EF2$ A (QPE)S 98-+ 20 km oY x}gu&%

A&t

o DHI® LAWRE ZEF 31¢¥ FURUNO X-wl= #olt (FAR-2127)% &&31H,
T e 4% PCE ol&ste] 2axe 4 A& 43

Et. 7[EfS] X2 7 Y

o A=A HE AHT Y Aol BA JEe oFWF Holn, 94
o3 A
g

dold, ts FI4 d (parametric) 2| ]139] T8 55 B3 FEH IE AN

X
pois
_\_l
o
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é
{ o
N
o
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S
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o
re
N

sk, wla, Futh el A ﬂ%‘% -

T T gergE &8st A JEe B3 JEEe] sbest,
o U 732y 34).
A Z1ddeld e ml=, d& FoAR JhEde] o] Fojxlem, #Holy RO A7
o] ZtABEME 3xPHoT ZA Jd FEE AT F Us. "=FY
NOAA(ZL® 35)¢ €& NICT7F f17uid 713 eldE 7idsta H~ES ut
A= (29 36, 37)
tF T geolus IR XME of9jo] K, WHlE 59 HdAaE §Ad &4

ste Ao o JA AAY 7deeld TlezA i s (329 38, 39)
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Scale Top: 0
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Scalo Toge 0 ;
M Biseine Scalobassr g o) Mista)

mE FOSEC KM: 57.33 deg 05 T 2008 06 45205 SEC  BOAN:

nnies - 1)) (& |
ellolcy o Ee AN S8
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15 35. O]= NOAA NSSLeO| duld 2§ 36. &= NICTOl|A 7HZet 9}4du)d
714 2ol (NSSL, 2014) 714+ #lo]H(NICT, 2014)
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23 37, g1 Eoldo] ojst BjEe] 2eEx
7}A1SHNICT, 2014)

2% 38. mmitE ARESHE A1E E
o] 5 (ESRL, 2013)

2.45. 2 Folg 7|55
o 71*@4101\:% £74 Ad S
# 2 Fugel g2y x%zM ]
l*&ﬂloltﬂ T ARAEAY AES s ot AlzEd ta sk de
o SEuEte W9 AYGS HRsle] AFa, Au 5 ojg] FoldA &g e #o
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FeuE 9wd 9x delhsis 1 4ge o
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= T
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19 41 & e
o] (LIG A ,2013)

2ZE olH 7|z

AT 279 g9(K, W, 2erE3 F)2 ol&std Asd & Alo] A~H
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o ANES FolA HIFFA o] F83 Aoz ATdEHE 55 57 dig A
S Rg ggatol nrh A BAS ANHAS
System and method for processing data in weather radar
(7174 dele e A8 A7 A2 2 W)
=7} US (v =) HA A 5
LH xR B2 =9l Vaisala Inc,.
- _ Richard E. P relli, Jr.
Z9ms 2005-322524 b 2} chard E. Passarelli, ]
Alan D. Siggia
TN/ eEHE 7589666 Ve AAA
o Systems and methods that adapt to the weather and clutter in a weather radar
signal and apply a frequency domain approach that uses a Gaussian clutter model to
remove ground clutter over a variable number of spectral components that is de-
pendent on the assumed clutter width, signal power, Nyquist interval and number of
samples. A Gaussian weather model is used to iteratively interpolate over the compo-
o oF nents that have been removed, if any, thus restoring any overlapped weather spec-
- trum with minimal bias caused by the clutter filter. The system uses a DFT
approach. In one embodiment, the process is first performed with a Hamming win-
dow and then, based on the outcome, the Hamming results are kept or a portion of
the process is repeated with a different window. Thus, proper windows are utilized to
minimize the negative impact of more aggressive windows.
o2 53 7oy 45 EAA Gausian REE A &3t SHEHE A A= Vedd
1. A system for processing a radar signal comprising:
(a) a memory storing software and echo data related to a transmitted pulse, wherein
the echo data includes an input time series: and
(b) a processor for running the software, the processor being in communication with
o & the memory, wherein the processor is operative to:
aL
N (i) apply a window to the input time series:;
CATRY (ii) apply a discrete Fourier transform to the windowed input time series to obtain a
Doppler power spectrum;
(iii) filter the Doppler power spectrum to remove clutter points; and
(iv) perform an iterative interpolation using a Gaussian model to replace the artifacts
that are removed by filtering the Doppler power spectrum.
0
'
Joi
o T
=4 _ /,-; P us 120
huw} e ad '/ f/
toe ez Framie” [l | *{P.:e..'.-.:-k:{m.:ﬂ
194 | . # Tranemn VEltRy, Bivaaty, Watth aes
e i Pt Sempls Grouss Duttes REmGeil
Tremmmiinr Pulen Tampie
0L
e 53 US7589666B2,US2008-0001808A1
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Radar protected against rain echoes, and
method for the protection of a radar against rain echoes
(&5 o3 i3 HoluE Bistes 71<E)

EP (f4) HA SH Hel &E
THTF B1 =4 THOMSON-CSF
ZdH3 1987-400929 w2} Montheil, Jean-Claude
TN/ TEHE 0247911 =i AAB

o

ko

o The radar is designed to identify and then eliminate rain clutter signals. For this,
the radar works in circular polarization with alternately identical and opposite polar-
ization directions at transmission and reception, from one recurrence to the next
one. The signals are identified by a comparator which compares the sigma video sig-
nals relating to the same distance quanta for two successive recurrences, the identi-
fying criterion being a major difference in the level of the signals compared, for rain
clutter signals, and little difference for useful echo signals. A switch controlled by
the comparator eliminates the parasite signals.

orjm7lol oaf A5 ZAYPES AAstE 7E

1. Radar working with circular polarization and allowing the identification of rain
echoes, characterised in that it comprises: a single antenna (2); a polariser (3) asso-
ciated with switching means (5, 6, 7) to reverse, from one repetition to the next, the
direction of the circular polarization on transmission or on reception, in order to
determine blocks formed from two successive repetitions having directions of polar-
ization, on transmission and on reception, which are identical and opposite re-
spectively; a demultiplexer (12) to demultiplex the video signals relating to one and
to the other of the repetitions of a block: comparison means (14, 15, 16) for com-
paring the video sum signals of the two repetitions of a block; and a switch (17)
controlled by the comparison means in order to eliminate, from among the video
signals relating to one of the two repetitions of a block, those which the comparison
means designate as relating to rain echoes.

2
A=

DE3782856D1, DE3782856T2, EP0247911A1, EP0247911B1, FR2598228A1,
FR2598228B1, US4811020A
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Procedure for determining compound data of weather radars within an overlap
range of the observation ranges of at least two weather radars

W °]%< 712 elde F&5 &S W9 A AR

=7} DE (54) HA del a9
TATH Al =99 SELEX SYSTEM INTEGRATION
Hannesen, Ronald, 40223
AW 2007-10058345 Wz} | Dusseldorf, DE / Weipert, Andre,
41844 Wegberg, DE
TN/ 5T 102007058345 7w ABA
o A method for determining combined data of weather radars (1) in an overlap re-
gion (2) of the observation regions of at least two weather radars (1), with polari-
metric weather radars (1) being used as weather radars (1), and the measurements
[ ok of each of at least two weather radars (1) being combined for measuring points in
the overlap range (2), and the combined measuring points being used to carry out a
radar echo classification.
oolg] 7|ZEHelHrt FEE A I T8 WY dig ey d3z EXE Fdst= H
1. A method for determining combined data of weather radars (1) in an overlap
region (2) of the observation regions of at least two weather radars (1), characterized
sl in that polarimetric weather radars are used as the weather radars (1) and at least
A T3 two measurements of each of the polarimetric weather radars (1) are combined ) for
measuring points in the overlap region (2) and a radar echo classification is carried
out based on the combined measuring points.
o E
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9 2] =5 DE102007058345A1, EP2220514A1, US8368581, US20100315432,
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System and method for projecting storms using NEXRAD attributes
(NEXRAD &4 FEE o] &3ld ZFE FI3te Al2d)

=7} Us (wl=) HA S =
TAETF Bl =4 Baron Services, Inc.
N - Baron / Robert O. / Thompson /
= el e 2001-933563 g %
= 4737 Tom S. / Benson / Tony L.
IN/TEFHE 6401039 e ABB
The subject invention provides an improved system and method for combining data
obtained from the NEXRAD® system of the National Weather Service ("NWS") with
geographical and topological database information to achieve an improved and in-
formative graphical storm-tracking display able to project the movement of a storm
QoF with a single user-operation. The method of projecting storm movement includes the
following steps: collecting NEXRAD data attributes from a weather data source; cal-
culating storm position using the collected NEXRAD attributes; calculating projected
storm movement using the storm position and the collected NEXRAD attributes; dis-
playing a graphic representation of the projected storm movement.
1. The method of processing meteorological data, said method comprising the steps
of: receiving NEXRAD attribute data corresponding to a storm position relative to a
% radar site; deriving from said NEXRAD attribute data a storm location relative to a
T3} viewing area the center of which is remote from the radar site; and
calculating a projected storm path using said derived storm location and said
NEXRAD attribute data.
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Retrieval of parameters in networked radar environments
MEQZ dold SAAN B3A5FS BAste P)

Us (vl=r) HA 5
. Colorado State University
=9]0
B2 =49 Research Foundation
ChandrasekaranVenkatachalam
_ ulm
2006-457335 g 2} / Sang Hun Lim
N/ eERE 7518544 VR ACA

Radar beams are generated with radars disposed at different positions within an
environment that attenuates at least a portion of one of the radar beams. A meas-
ured reflectivity of the environment is determined along a path of each of the radar
beams. An intrinsic reflectivity is determined from different volume elements within
the environment from the measured reflectivity.

1. A method of operating a radar network, the method comprising: generating re-
spective radar beams with each of a plurality of radars disposed at different posi-
tions within an environment; determining a respective measured reflectivity of the
environment along a respective path of each of the respective radar beams from the
generated respective radar beams, wherein the respective measured reflectivity is at-
tenuated along at least a portion of the respective path of at least one of the re-
spective radar beams; and determining an intrinsic reflectivity for different volume
elements within the environment from the respective measured reflectivity along the
respective path of each of the respective radar beams.

2

=

y -]
\ -
Amada®ie Ginrage
[N
B e L] il |. o
o Ot Hinrage Farpopesad
U Dovicain) | | Deviewis) Duvicatny | ["sdasle Btorage
1 I I | | e
l L | e
r ===
Communications I Procesing | .'
Eputmm i A piarate | m"
| et !
LS '-\ Operating
&
S b )
L] (1T
Ctenr Eon o
1| Progmms)
e

EP2041603A2, EP2041603A4, US7518544B2, US2008-0012755A1,
WOWO2008-079441A2, WOWO2008-079441A3

- 62 -



2.5.5. Q0F U AJAHA

T
IH

w|r

0
%0

™

¥ 7199 Mitsubishi Electric Corp®} Toshiba Corp9

o]
=

O

E&E 74 dlolt] o] theolm],

o Toshiba E3l& 7174 dlely 7o] thgolH,

0 Mitsubishi

o

o 7]7%d ]

o

F
iz

i

HALE B4

& HA,

1

N

3 2AA (AAB) Hofoj A

o A3 A (AAA),

3

g 9

el A A FH

=
—

e = 7o A7 HE ofd w

w|r

552

1l <]

g 7lEelH, 2 s

o

Al (AAA)

o
&+
X/

i
-

4

o
T
o}

Y
wjr

o

O

T
o}

o
I

)
il

o}

&

o
e
o
A8

Y
il

—

o

TH

o

e

ol

B

PG 23] 4A7 s

A

i

o &g el 717 dleld

Ao ARE

U]

[ai3
=

u, Sakehsh gol

tol 7178 ZdA R

S

T
T

o T FUEHI} Al gl o By

o =9 A e

ol
=

&

o
i

<

il

Mo

jo0

i]d
Hi

(o]

olJ
AL

N
o

)

- 63 -



doly A+ ZFoprd £ &A

 22.

Ao | 2
B . A
. HH | - T o
dlo _ﬂﬂlu ol — R T ~
3 = Cup | = bl m
] S |Em|E w7 PTow
~ %N S o199 N R T e
o | N T =~ KO ™ = e RN
zT — - Wko ol B e iy ~r o
S—o|m °Fldm | M o, | o
o N 5 = —_ 1o o ~ o
..wU‘NL n %A_.Eauw:o o Z#.O ‘;ImuL LlL. Q“#OLE ;O‘._A_Hﬂo
LS| UMNER gy [do ~oT | ZEAX
o £ T | o Wty =y O N = O
g W Aol | O < Rl
o O JIHZT,. Eo E:lll — HL B Z_v O#E
E= 0| 2P~ BN o= T o a4 o
SfglZw’w T | BT, (BoE O
g02|® T | o o A A
e B = N el I R K e
2=B | upFa | g7 Py TTS
AN | H o s W W | o Tl Ao AR | & T
=0 = | w M~y | <O BB 3
B Npu® | gh | U™ I =x 2
T Be AR | ol | B e | N oo Ho &
M | FTTRXN| TR | XWIH |TE TR A
= o o
B JE | LS| £
AR g |58 g )
L £8 |45 2 N
o Z o o
Dnna [a W &

o
iz

B/
o

op !

W o

o}

o
.

Sandsborg(1969),

1950,

Huffe}  Neill(1957)

1]

S

a4
Jackson(1969)

o s}

Desa$}

AN

Z el
o] ATE

1960 of
Niemczynowicz(1997), Pedersen® Jensen(2010)

=0
o 1o

=
¢}

ol

)

- 64 -



13
(i 111
166 110
44
0 42mm | | 18
= [25 min] {7
16
333 i
. 21
60 mm 6.3 mm
[27 min] [29 min] 3
o]
M, 156 533 500

Mlaters
% 47. 500+500 m P A DDA TeF]
2 7rHXHPedersent Jensen, 2010)

Lt 2ol AlAH % LES

O

=
=1

O

]

rlo

goly Al="la FAdsiM e H2ol o 3E Tl dotd ¢ glo] @

o

A=
Aestd, st=doldr &= #FH(Magnetron, Klystron) 71%&, HFZ=A|
=

A7 7=, ada A d¥ow dgE @A VleE Eiote Ea 45 7
=

My oty

A F de Ve A v s
Chatelet 5(2012)2 vl EE#HS A=

ForE BPFgerd 4 deoltdAMnt 23 Jhsstd
teds HAFIS
Balkcum 5(2009)

S

rlo
of{
o
>
=
=
il
iy
ich
o,
[>
[
r
¢ o
N,
rE
o,
@
rr:
[
i)
o,
inj
i
=

WA 719ke] 1A 547l mfad EEe|y vl A H 2 JiEE #Holy Jle=
A dUA R Ao dEe ARSHA W AR E Ze 7Ied. o9 #¥sd
Hanczor 5(1993)& S¥l= oA ZEste 12 kW & FFA71E 7HEsiid+.
ole} ™} F8 FIOZE  Ulanowicz® Hooper(1988), Peyton¥

Peebles(1998), Wada$®} Mizutani(2009) &°] A=

#Hol 713 deld e ©E doldE o83 d=FHue v dHolds

- 65 -



HEYAZ At TH, Arr-u1=e] ¥y #= agla FSAdAE B3 &
o] o
A

u =1
FHdle] HZo] FHEE AFo = Junyent
(2010), Maki 5(2008)°] A=

o M

I 48. CASA-IP1 ol YEYIT A0 d
(Junyent =, 2010)

. Adek A4 AME(Quantitative Precipitation Estimation)

9o oy F& gEel dod BE ARe P 49Be Ao T4
=4 A% 5o Ad AelE dgeis AEE v %40 v 2 4 o,
2 ZFod %

A AM A A5 Y (QPE) 71l 7174y &gl

o] &ate] ;g FA o A& vk U

Matrosov & (2005)& 73 w gollA XM= He geloo &
2495 HESIN S, Wang 5(2010)2 CASA ©|FHI} olHE o] &3 FF 7
T F4 AR5 AAT v S

el e AF e 74 AT Bel FIE b ded, 25l
= &

Aqn)7 5(2005)9 AF= WPMM 2E < o
51 |

=
23
0
o,
o
ol
~
o
N
92

- 66 -



ARE B AP ASF 74

=
o Chandrasekar 5(2008)<2 #& %
Sl

ol 94 B B2 7

\ o Satellite
é, . Instruments
*

Polarimetric
Ground Radar

I 49.

e Agsel FuE
X-E Fold g o] 83

o ol3F4(2009) & 93e] 7]
AL B o A

8 Ao wEY A 71l B
718 =(Chandrasekar 5, 2008)

DAL AxTgo e 7] o B (nowcasting) &

Tdste] gxAQl 71+ AUt McGill tighe] MAPLE 24 <]
(2010)& MAPLE 2d9-2S 3= doly HEHITS #aE &8l

s
oz 32 719 AL vl 9don oKt WA Ishizaki 5(1989)&
LS %

o=

FAE AFE FYPst¥ 1, Kimura 5(2011)
‘?_

- 67 -

okl A 71 H(AS)Elold e e 24 By ohge} %4

ool &

12 v rE
2 ol

>



- 68 -



3. dFMEHRA 4 R F AF

3.1. SWOT &

- 5 o gy Jo

® w ow G
- Twm o

U R I of gy T B

M_v____._._o*ﬁ ﬂ_u_lﬂ _.__. _”__._.__ﬂ_.__._o/

my YEe mERowE
p oy - K 0

n(vﬂ.__ﬁ I~ .”__m_._u__ m_n._o._ E_._._._m.__A._'
= of 51 N = =) ou o] ok

n OF g1 T I ur < g0 = <dr

ol T moanidx

mu_lm.LAnﬂoJoM m.__._wo Ew_mx
iy ~ X0 <V 10 o

S <{u %0 oh ™ g & o 2l Ko

T~ i og < ol XN 7o T wmo

T T BN

< _/Q_o HL_.__._On_A.I.A_J_I

o NI XX = Mo jo KT —

== B w0 T

KO oD ol = d oo S

K reBw? Mg T

i = Koo ™o R

T &k 3F R0 oo < 0 ol

< ok o oo = o_.o“_A_.._EMOA_.

tﬂ#u__uu_o_.é___m_l s LI

R R i mr <k X1 Qo %o ©

%o:__ETo_ &l o OF Bl o Lo

w X0 % oo X0 v I o T oo

K Ko M1 =T 300 ~ W 1y oF gl

1 a1 T = ¥ & o N0 -
I-ILI_I _

W.._o_ o

o R

T <> W

g mi R

E D

N

H__.Eu._/u _

ol = oF

ol 3 Ml

=

o_.MHH_.IHﬂ

—a = N\ =

nH [}

mg_._._uML.K._...A.o

AH2)

s

37

b AL S

A

o A48 =5

i
o
ol
B
Ho

Ui

=

iz

tof 714 7))

k)

o I 7led FEE 1Y

of

AN

P
o

of

o
op
K
Nlo

o

A

=y
Nlo

JJo

0

gl

AIGE N

3|

jq

ks

—_
file)

o
W
jn

B/

)
i

o

- 69 -



<+
E

Y 2

3.2. H|H

3.2.1. v]A

322 F8

an
S
= A
h o
N0 3m KO
/R -
or zo T
o < &
H =< -
%0 o
ﬂvn *_E _._._._ 7n
_un ==
EIES < ®
31 o ¥ 8
~N m._ =z °
B RO T %
= & T H
=] NO ._m.ﬂl 1.
% I ol
3T M N0 ol
= ]
M_m = 4r ™
4o Ol
oM o0 o
]} [ ST
1 I~ ) RO N0
T < wr ki o
= = ~ O
a L =&
wr Kr Rr
ﬂo IH 2 s
< or o or ~ or
%0 RO RO

o W4 1 km WA 25,

t=dlol) AASH(RF) Al 2=~E

S

o (

- 70 -



g

100~200km

Jo

100~1,000m

20cm

Al
(<)

Sk

[

ks
=

Al

al
=

N
E M
S
2 A
n1 A o
[N
< N ﬂmo
Jvmo
E ¢
(@) ~o
S N
N
SHIGS
[Ye)
= q
W | g oF W
o |5 N 5
O | fo | #R
WY o
DN A
7w
™
A iy
xR
w R P
%o A
_i_i

7k A 8L OJEf Atz =X

33. 7|27 %oy o}
3.3.1. oj8} Y=

NJo

o

iy

o

o+ 5]

R

<]

sl 9

o 7FWslel wah =44

7
NJo

)
A

w._Auo
o
ﬂmo
il
o)
_z_ﬁ
Y
el
N

- 71 -



R

ql7re
Lol gulaA wag g
Nz

;A—_I

ey

H wﬁ =
!

2T 5 ® % T
W\ K ~ ‘,ﬂol _NW ﬂ_,A_MH —_ Ho ™
b o p <X o T N 2 % 3
o :H o X - _.Mo & ~o OL @ :L 1_m U

e o u 4o m of ~ e - <] = T W

A i = v e & = - .

o N UL T = N w = T Wl ]
o oo e o) oy K el 3 2 ™ | rd = T
7B R w Rl T ] o o= X T M <
= o T mﬁ < oo T W < . %o = 5 g k!

__Ir,M‘_ W R ﬂ %T QE — oF fins ﬂo ..Iﬂu.\_ . ol

b 4 = A= R s T ! K ol
A v —_ KH ! = _z__l = Jo o No =
c® o R ) x W >R TN AR
X iy <! B <A % 2 o il G of M_ —
T o o . = iy o o ™ ﬂ _ E oo = H © o ﬂ_ﬂ_
"1 ¢ vE A 2T = z 7 I z P
T R o g s © = 5 hy 3z v CX W K
0 T t = iov B e G o < = G
° 7 = Mo L ) ® 0 R n e
e~ 0 = = ~ ol 3 Ir T N ia
B o T B © 3] ol ™ 3 0 Jo T W
& WA R 5E X = T W T p T i
s AR Ao iofo LS = oo ) = ok A o
H1FA il < = . ® = = = - nd F S
. WO s T T i 7K AT NI s L wof X
R Hﬂ%)%? N o~ & i Yo

~ ) = ,ﬂcvmuﬁ ol 5 = w & " o X X o#m
o ° K 5 a X = A T T W o of F M 5 N ~
wo I —_ ML Mo ¥ <~ T T T o _; o W
_JL _z_ﬁ 2 o n e — o A,.rn H;v m i o X ~ o ;oT N KL

o o o " T X hL g —_ = K X o %

W oL i = A 2 BB 5 = 1 S o o o T o e ol Nlo
%a_,__%aoT Ei%ﬂﬁ%ﬂm ﬂﬁu(aﬁzo%ﬂ H%%% o W
—_ o f ! =1 jury — —
K% 0 ? o1 ol o To plo J..m Yo my N — PmM Hn ~ 0 N
_ ‘,Alo N_._u ﬂAF _A_ Eo s _,T < T - T N._ HL gl DA# o = E X e X0
MMO K _:T._ |_ ~X o) A :i \llo E..ﬂ ML ﬂ.DI EH Eo % T 0 TR X Qn_o o_é w oF
Powoxow Lw_a;fg_ﬁﬂg moma%nmg Baw :
~ o KO =5 o X o < o X0 < 90 oo - ! Y oR iy Ny
©) 1._1 ﬂ — Nro dr.._ J7l ﬂ b 12_;0 l N Mo ﬂ ol OL .HL A_l El dﬂ o ﬂ
o S ) R . g W.M,%ﬁ%no o 4o 5 1
o o D) Mom o ~ o 5] 2 o = — U o =
C.# —_ H_._ N #u P — ~ — o X A ol R
T o el A il = = o N LN 1
N < STRNCY = O d
° .- SRR S
o eélﬁf,smmﬁm@%aLaﬁﬂz
o ~ Mo = a, D o) 2 No 7 oy T o _ FoX
o KGR iy Y — N — A ,E -
oxﬂr:_oxo;tzloﬂkmﬁﬂﬂuo
o 9 N =~ Mo fom JJo X
~ EO HL ﬂ To
O I MT_I w ;O.._ _ZTI
o © = T+
@)

- 72 -



3.3.2. 71%7eol we ojay
= ol

B ,,% o l
w ™ TH M
X0 5/
o 2| ° & i [ I
i oo & Bk = R P 3 o T
ksl ~ < T = —_ n}
~ T ¥ = I I A Fa CER IF
@ o Ho ) o] © X ol T TR
Q o ol o r 2o <) _ - iy ,.ﬁ T o W
o —_ - dﬂ i — ;oT MAC.O — - KO OT O# HE c = m
g mr % R P 24E Boe
=y el K9 Jlo fon ~A — - T NI ~ Nr
— H Mmoo P ol ﬁ ~ o o o,
2 T o W ) T GO ) i
T P o X o 0 Y M~
wy T .= Do K N o) S) Hn F T el . H T Lo
H@ WH@W% %M m Wuggu,ﬂ ﬂmqﬂm = o
t 7 —_ \_Jv —_—
n%}r%ﬂ@weﬂ o SFiET CE S %
<0 ! = = g - o
zoﬁaomwiao%%wfa o ﬂo@ﬂ%ﬂ _Mnaﬂiiwr e
== o o ~ KXW xﬁuoTE._OT_z'ﬁ i Q@EOV
i W W He N o Hﬁ G Eﬂ_ wmm B d4 = T =
N oy —
R WS e PE L MRERER b
T = . - IS rle N = o NN R
‘o) AT ‘wx n H_T H__l .NrL X e e} K
N oo g A a2 % eREd =
2 o . N o =W <° JJo X - w — oy %o No <
T M DR < S " . A i
M oﬂmﬂ - Gl ) _w am]_u < zM_o R 3 i o m r
3 o T i% ° XM 2 = 3 wrmﬂwfi o 2o
=l ks T - 27 0| X @ RS X
) Moo X g ¥ o pu T o T Ax
PR o T o P atogr? TT PR
mm;@m,aﬁé R oL =2 S -
R e o W o oy ulo el : )
o E .1 N ™ of N XA X O mo o o3 W W_'
1_._A|.._ AE nmE T _z_ 1__/| — ;l&l E,.ﬂ ,m_ﬁ _i_u Eo w;o Gy “U_HI <R 2o z,f —_ XL
o wr o o Lm o E N iy o . o X
o} oxlﬂr«@alx wXI:i]l._.é PodlEA]oW .
- oE_ﬁ %o_wrm%ﬂ% _//\ﬂ%_/aﬂ%%
o o T X & %0 z.__‘dﬂ:_om N
N e A ~
= Nr< o 7HT€1uulq,ao No
o ™R o i
v Ry o
T X )
e
1 o

- 73 -



i
or

=0

Jlo
%0

70
__A_ r
ol
<

NO

+

e

VS

3.4.1.

POSS (%

TR

BH

., precipitation occurrence sensor system) F+= =

BZA A

2

ToR

2!

ol
‘_uvmu

AFe A2

=i
=

=
[¢)

NERERE

Al ~®l F39}42(24 GHz), &=

A=
24 (calibration) 7}Fs4

=
=

o A

o

o

Hl 1

497 = 150 mm/hr =4
A7 = 20 em/hr &4

"

"

A

1~1,000 m
20~100 7K

10~50 m
18]/

0.1 mm

0.1 ~ 150 mm/hr
0.5 ~ 50 m/s
u, VvV, Wp

0.1 mm

0.1 ~ 20 cm/hr

E

Hr

.60

P
T

7h

=2

Al

N
B
o

E

1
T
uUze]

)

A

1
Gl
U2e)

)

.ZTI

o Master
Slave A

i

7 ol M

Fg2 AFaLAlold,

A

AN
[e)

g

S

]

K

oT
H

oF

- 74 -



3.4.2. A|A

1=}
a o

o Alxdl AL F /M 8% FES RF A5g 788 A3 AFAY FI345 dgo]
o B2 AFAAME 24 GHz ISM WY F34 A&

o E Ax"lE FdS SEHEA uddEe] 54 dvs HE F UES dHY A
715 =9 Favt dew, old wat MEFS dRbAEQl 71 () el T tha =
& 3452 AR
R = Ah ¥ H 3

T 24 GHz, A=1.25 cm ISM th
EES ok 3~4° 217 20~30 cm
RF WAL 8 e + 1.0 dB (op. £ 0.5 dB) Hd A, A5
= a3 = 10 m, BW=15 MHz ©|%
=24 F¥g= |0.5-50 m/s, 0.1-150 mm/hr
Tx ALC Ca. ¢ 20 dB, 1 dB step extend dynamic range
QHell v A gt Al olFHI (V, H) V-V, V-H, H-V, H-H
da | e w52 Y 00 age
FElLt S H B vl (op. FHEHEH) H3(-20 dB °]st
R R 2270 WA FH(0-360°), 41(10-50°), 5271 |1 min A5 A4
HESZ Azt F718 GPS A Z
FPGA Model | Vertex 5% °]%
On-board Clock | 150 MHz °]7%
ADC 3}]”": 16 bit ©]%
ADC % %H d Dual for V, H
Analog ¢ Tﬂo—.ﬂ% 30 MHz
Jéﬂ,’di H4 TTL
deole dE USB, G-Ethernet, RS232
A2 | Sampling time | TBD
Svstem refresh | ¢ 100 1z (TBD) 4 RX channel
ime
Memory TBD
[-Q processing | I-Q mixer on FPGA
ol 220V to DC (5, 12V for
s on FPGA, RF system)
Qe o] 2~ USB, Gigabit-Ethernet
71 et T 20 kg W ¢
% 9 mol B4 45 AFSE AuxolH, /g wgolx s T 52 Yol §18E & UG

- 75 -



RN

% 23 A3 djolo] e o

oY g

T
(IEEE
521-19

84)

HF VHF

UHF

L-band |S-band

Ku, K,
Ka
-band

vV, W,
mm
wave

C-band|X-band

L

(Hz) 3~30 M

30~300 M

300~1,000 M

2~4 G

Ku 12~18 G
K 18~27 G
Ka 27~40 G

V 40~75 G
W 75~110 G
m 110~300 G

4~8 G

L

-2 o7 Fe
-2 <telu
—elde 49

-Ho e

-2 W7l e
- <teld
EEERE

A
)

= EE
-2 <teEl v

|
ol Jpv
= f
=3

T
of oy ol X
o% o N, o, oy

o
b

-K-band
AHg Al g
(#3571 39)

-EE F4l7

-60GHz AH&
A &

(e F5)
A A%

71& nF

oY o
>,

o &
k)
% of

-7 2]

-] g
R

e

= 7X17]%

-] &
5}

REECE

121
4

o rlo

Q
Q
r?‘szEn

-7 A4

A=

2
ol
of

| I
o 8
I

-OTH
-3l 33 el
-E FX R
-7] %l K

N GLLE
(A9

-MTI # o] ot
73w 5

S (e}
VY A&

Mo
o
2

N LLL

-~AMTI

—-Air-bone
Early
Warning

(A}, $540) |2

o |

7]
=g
~ O

|
S‘igﬁﬂ
b | B

™
2

)

]
1 ol o i off ol | o T kI

o
>

[ ol 4 2 oot N | e

A
e

s A
EREE
el
-gAe 24
437 W
FAe 7%

el

|
e 2
2 oo
o Y
1Y oo

T
1@ > Ho
R

ofo ol

N, M of
b

[]
£ o

B

|
Ak
o
i

Ml S oft ox off > N I | flo ot I oft

By N o 5 x| o b ol b

e
o

o g
o

[¢] rzd_‘

—_

oX,

ISM(industry, science, medical)
SHve} FukeEiEoE 24,125 GHzS ISMAR|E A3
24 GHz W& o|n| oxmoAxz 7]

Rain Radar) %5°] &&3tx

2 W97F 1 km WA= A
2717} 10~50 mel nEHse 53
| vlal =& Faks e Tl HE

Ans 9 ol=Hd o
Z7] z7AqM e AR &
E R

0] ==
AN

2 3¢

- -

)

=

ks

7

oo &3t

gl

a

g Bz BAY &

A A7 A

Lo

o ol

s

o
M
i

A A
L8 ER V)&

-,

701-—/[:
3

8

Ecnd

=
o L

&

24 GHz

Skl

i

ok
el



A7e] ARGFAL S 24 A9 MRRET #e X A2 Agow A4
au, Erds ol daNE KIE fde F8an o} Foge B84
dFgol ASHATTL B F US
Atmospheric Absompiion
L1700 — — T A e a o S — =
—_— A GE] i
[dEken) i i i -
- = = -AmenWATER || | il
[.JBM! 1 1 i '.’
1 —1t T
B8 HERE
g - . ; .If E #l:- L=
£ 24 GHz J?,;{':E
® i . ' C i i
Scuuo e s ;’l',g',‘_—",",]. —
: R W by 1 SR
R WP Prats ¢ =
L1100 — ‘_":_,., - —
2 1 60 GHz.
[TIE [ S a=tT i .
1 10 Fre Gz 100 10
O 50. 2oLl O] § 4%
ATMOSPHERIC ATTENUATION
50 Fr________-mﬂ Trogical
.--""_'_“-
04 | —%
- i1 / "'.d_‘-"ﬂ. 124 i in
E .l /f”fﬂf"—' ales
- / Rl Lol L—" 1125 UgntRan
g s / L~ Pl Pl
//" %% Drizze
E 0.2-- / / /
o.m--// 7 / Pl Rainfall rate
E T | / / {mmhr)
< ol /"/ pd
o 7
n.m-/ / 24 GHz 60 GHz
0.00 < <
3 5 10 30 100
Frequency (GHz)
a3 5L Anpd o] F 2HE
e 7FEAlE Master-Slave Al&Eloz pHsle] Jftsls Ao ulEbal sy,
Mastere A%, vt&%, 244 5& &5 SHHA FH Slave A|AHS AA5}
o YelHE ZA, A F1 48S du, Slave AT F§ 2wy =




Fof ]

[

3 952 uo e w3

oln
)

s

ol

o

ol
N

3 7}

Aol

o

ol

3}
=]

3 Aol el A= Alde] slojof

5

4

o =

=90

%!

=]
=

NJo

g

H]

ARt o) 225

oF
TH
&Ko
_Zrl

2

~

S
R

Ahop

L 30m, W 20m, H 15m

L L

L 200m, W 25m ©°]4+

4F 1%

10~250 mm/hr
0.2 ~ 8 mm W<

g 1~1.5 m

Po

N
o

o
_rO

Al =7

I
0

N
H

e

7} 1,000 mol

Atgold, o4t & 3 AAbo Ao

o
o 7

A
S

al

KD

b
d

oF

ol
<+
il

oy
>
;AT

- 78 -



3.5. AT 8

O

e
N

Lt
i)
B
rr
v
it
N

3
2 o}‘:’i Zlese 2 9 AR gkl o7
d

0 M}L AS5A o
uAL BEs) o %

A FeAe AxvS B85l A5 48 58 #AS5ste %okﬁ %Mé?:%
o 1A% A= st=dlol ML, 24F HAle ¢uEE 2 2E AZEY Y, 34F
Ae Al 2 A A5oz 74

=
[e)
o FAE 27 4

2 Azt A

51

3]

=]

AL % AAE AL Y5 AF @A o8 Ve 3§ A
*

ST HAF Ad FAE AT ARGEA Azd AL AT
AT AA 3 A% g (HEE £ AHE)
o} _Z=2=A) B
1-1 RF Alz=8) 7 de -] 24
S FAogA, ¥
1 st=9e] FPGA HE
1-2 AEAe BRE =

2-1 £9EZ A2

) o]
2 duelF 3 * DB #2 S22
A E 9|0 90 7o 4E el = 7&%/70%—;!/%%‘7&} AHE A g3
- A= 2 g FHA3 duds
« A EA Al 2" gzl
« FEgo], AT EYC] EI =
3-1 Alz=dll ¥ © =9 e
) HEYA 2@ 71&E 7&39 A4 dug&
3 ANzl T « ASTFEA ALS e A )t
ol A= _
= A5 i » H2AEWE 1=
-2 gAEHc 1= o
"l A% AZ(Beg o) A)
3-3 A&F3} e AE NEU4AAE BB FE)

- 79 -



3.6. MREuHE F2 LHE

3.6.1. I4IE uA|
o 1A% A= HAadFAL st=do] AlxdlS MEsts A= +4

o AT : MpAFA st=go] ARl AT

A 3 AS7F5A RF Alxd Aw
1-1 o A7A5A RF A28 QA @7 B4
AA | NE o ATBEA Sodael whe W grelut 2 AW AA 2 A
B o 2%, Ao ARPEA $27]-52407] RF A 2 A
HA D Qg o AR EAE B tE Wl W ek AAE
RAE o AS}5A RE $5407] AAE
BHA] 3 ARR5A A5 AL A
1-2 o A7A5A RF A28 Ao 2 #4435 A2l s FPGA SAE 715 A%
H]j] HE FPGA EHF H/W AA, /I
34.—;] A4 |o ATP4AE RF A28 Alo] D 5228 & FPCGA ZE H/W AlAE
AH#E o FPGA ZHE 7% S/W 2 54l interface

3.6.2. 24| % |
o 2% FAA = At FFA WA AsE FESu Aol PR MPde &
1 F= NEshe AR 74

o AW : AAGFA £ B Y Ve AT

gy ARged Sedo] o9 ° HE: A2d A
2-1 o A7A4A H/W. S/W <9 -Alo] A2ZE o] Hur
AR g o dape me axede] A
T;;ﬂ o DB &g AT EZ o] st
A
A;Lé o NBAT Duel=) AAH ARAEA L EE Awe ol
BT | ARpede 2B AAE A2 93 AR L B4 A2 A
9_9 o AAAFANA A2 14 AR (RHE)S o] fote] SR/ AN Ax
AA | g [0 ATUEARRE G AR AAE A BINY, FD AU
B o AAsem EABe AW A
7 o HEE, FUE AL og BE A 9 ANF wA 7
A
,;l,é o AT A BoAE AE SneZE W QW

- 80 -



3.6.3. 3N A

o]
=i

= 2

3

o

AE=E 27

7N

ozl o] AaitrAS MEHIZR dAsL

ol

o
oF
ol

7}t el

[¢}

]

Ryx

o

-

13H4 4

ol
=

* 38}

Y

AodsA A" T3

=
=i}
=

(<]

IE

=]
gl

R

Aol A AE R

q@e
A4 7]
&

1

k)
pil

_(H

T U A < oo X
PHRY T

5 77 30 W) < 7 o

ﬁﬁﬁ.ﬁ.ﬁ.ﬁ.ﬂﬁ

e

O AT T T
NO RO N0 RO RO N0 Y

ENCRENCRENCRCY

ﬁﬁﬁﬁﬁﬁw
O O O 0O O O O

7
]

3]

=

Z_l
[e]
=

o Stand-alone A 374 Prototype

AE-HEF A 7w B 7 Vs dA <

AEA ol =l

714
SRR

5

=

[}

‘CH

[e]
3=

FA Alz=E A= A
TA =4

o A%
o A7

o

A 7

oo
=

o
JF
—_

=8
S o
B o

5

Y

ovﬂ

/t

a
S =
T .
g oF 7
LN oF
mﬂé

n% T

O O O
al
~o

Tw

%0

A 5

o 3-34% TAE A

3-1
A A %
A

A=A A F 3t

- 81 -




il
R4

K

Kk

o
A

Njo

=K

o
~ N
‘umo
=
~ b
" AW
do N
GG
3 . B
;AH &0 R
x o %
al O |F
% e b
A
KR
N KO de g =
i N o Ho
~— (e
N ﬂ_AIL - K HO = ‘W
rl_ N " X7 9
) K DT _&.ﬂ ME _&I Pw
WO R | R o X
~ w wo| M =~ N
o X or | B g A
o X W o B
= o oo Bo
o olo Tz J
N &= N | N e
*oph | %ok R
VRN T
TR g | FO N
% | oo =
(@) O O O
—~ =
TN | e
o ~

E!
_ww T
o)
ol
= )
| e
Njo
T ®o
" B
o | m %
"
N
w® |5
A _..1 N
= W _él :
X.._ — e
) 0
ol X =
o B 0
< o) b
~ m_w Eﬂ_ RF
n B
L4 I
w® | P B
o o
i
<
oo o il
@R E
o |
ot ) OF men
g |HT
= =P No
M Mo e
(@] O O
7 |4
AT
z#o JI ~C OT_
T T

o k-
® = gl
\a ] i "
™ W =
H = o= 8
N JI ,JM Jl ﬂw_._
e LRSS o
=| =y
Jl E,.# ZT_ s O_E
5 | 5% M He 3o
- T Of
" A Ao .oﬂ "
| o o & =
5 Z.a T ﬂﬂ E_
| ©® o N
< | o oF Wy "
<0
=l % 70 K
~ (o]
111 - of
Bleg™ | =
B ofo v <
G [roppecs
o Ty
N - N T =
B RON o
o | . Mo 22
| TR D
= | 3 Mﬂ B o
NNl BT
oo oo |
TR X | T O
O O (@]
"o B
PR RTE
q % -
N

- 82 -



u|

38. M& 2dA =} 2

wK

_io
o

o7

F=, 1A

k)

2 2¥AE Yo 53

o

THE 7

gl
)
juy
.&O
ol

AN

o 2¢tA 9

—_
o

B
Hr
ofw
w
I
—~
o
o
=

ol

{F
Njo
ZH
ol
Bo
o
il

ol
70

|

3

L=

7t 19H3+2

—_
o

)

ol

o
j

Bk

Edo],

4

=9,

3

=
=

o 1~3zad=& ME 7%,

=30l

EARS

=i}
=

=9

3

TH FEoR uFo] AT aTelA

| 255

= A

%!

=i}
S

LR

5
=

T

k<]

R

p4

o

Ego]7} dA

Qo % oz

=

],

o 4-5z}

ol

.o

i

A2l s/W7k &

NS

7y AR A

=]
=

RO

¥ Master-Slave 7]

- 83 -



Anp 712 At 7 o HIE HIY ot
NERE 14 254 354 SKpL
M| mmeay | g2Ey o GULUEHY R SSASAY |
|| AamEm | A2 EACED R HAWSLS/WES & AZ 2 27 S Ed/ETEEE U AT |
- e AT REs S0 B L el |

RF A= | &7 OHEJLY, 2 M| HAN N . _ .

e / A48 Hoy o e IS HAWN 7h HIRLFA HW 22
HW
7 'y

e e A nsnz ERE L, ve
SiaatEh

2 2 ok

Joto.d

e | >
B==

M dafan

miom  oH e = o Bl

HIZ4A A2




Gixp 1CHA - 7|2 ARQE 7HeE O AJHIE M=
| qoEs - EE s e R
2| fAEE8 )|uemEacHen HAW S S/WSE S A% Y T i eEIZ A e mes AT |
e - A Eel SEMEs Go BA W Bas |
A "
REMAS | =7, || eEL, 2447 HW - . |l= o
VAR CEE T EHERANNE | L5 Cotn i i
HAW )
2 A
FPGA 7]4t {15 2] HAV IO
25 A - =Kz FAZ AT, =2 —_—
= Slave
7|t
7 it
@ E1es
= e
L oj
f=d| 2
AN o
| anzza HARSA AE2
5| asz= - ’ '
z
7
z

T3 53 APARY AR 7129, 207 3+34)

- 85 -




Lt 2QH2TEHA, 3+3E &eh

o 2¢9F2 29A AlQjem Fxletn | 1 AlA HapdeAl AlAlEFo dd FHokE 7%
2 29A(AFSE}) A7 F8 AAFE 2T

o 1~3xtd=e 143 i sdstA APk, A& AL 75 glol 71E Al
AE AFE AodeA AEA, e B A

0 4-6AHEE AAlEFS VN B BHaete] AFsE Fx6kH, & A3 7=

=
2 i) HiBENE 29E Bl d8AE Aaste 2S5 @dtua &

o AspAl HF AFL 6xd=d 245

Ct. A7 ™A TRL FTICHA
o TRL(Technical Readiness Level) & A #A 9] 7|&45E F2 @A S e
A

A= 4~6xPd =)ol E 6~8SAE T
o ARFFAL AFYl FHHA @e AsdozM AES BA 4~5HAE (29
AL 4~64dE)NA 719 FAE T 8UA (AFHE TFekel FAs0], 7)

T AE A A8 A

TRL @A 1A 24
1A 2|23 £ 33 £ [ 4 d £ A 2| 63d =

71 % 1 718 e, 7% ol &

A

A 21 71EMds g88of g9
] 3 9 A9S 59

2g ZNeMd A

oA AFA Aol A <

4 Working Model 7§%
5 A S o A <]

Al 2 Working Model A%
A A o A <]

6| Nag/z=Eeq A
A A 37 of| A

A |7 NAE Y=
7 He AE AAR
8 0 AEA A=
A4 s =
7]%015‘1 9 )E}% xﬂ'tﬁ_ }‘g}ﬂ:

- 86 -



2h. IhA|E TRL
SRR ERE

S CTE

AN 714 24 (Critical Technology Element, CTE) &=

<HN71<€84(CTE) 55>

CTE1 (3-%)

(1) AA5A @Y, TE W W ey

CTE2 (%)

(1-1) A37F5A RE 54171 AAF

CTE3 (A2%)

(1-2) A3 A RF A28 Alo] 9 45 22§ FPGA EHF H/W

CTE4 (M2%)

(1-2) FPGA =#% 75 S/W % F4! interface

ATIA FFEA
2A
TRL @7 127 (19:4~53, 23H:4~63)
1A E 2P E 3 E 43I = 5 = | 63hd =
71z 718 9, 71z o2
A
A Zl1eMd e AeEoF g
A48 53 CTEZ2
ZNeNd A CTE3
AR
A
A2 27 o) A 2] CTE2
Working Model 7§ CTE3
FA} @7 ol <l CIE2
Working Model A= CTES3
"o T r—
A
FA} 844 2] e
AAE/Z2EEY NE CTES3
A A 37 of A CTE2
2 &3} AlAE U= CTES3
A
e AE AEH L
2 A A5
A+l gt e AE AL

- 87 -



o 2415 FA 9 ;A 7)E L4 (Critical Technology Element, CTE) &%

<HAN71=84(CTE) 55>
CTE5 (S/W) | (2-1) AAAFA +F-FF £2ZEH
CTE6 (S/W) | (2-2) AurA AeAR A& d1gF 9 S/W

A7HA FAUA
2GA
TRL @A 127 (19:4~53F, 29k:4~63)
A E 249 5 3 E 449 E 53 2| 69 &
E 1| 712 99, 7z o=
e
= 2| 71eMds 2ol Y
2N-AAS 53 —
CEEE Nehd 2% CTE6.
= A A Aol A ] —
Working Model 70 CTEG6
. Gl A A —
A ZFE Working Model A= CTE6.
wil [ SAF Bl oms|
NAE/ZREENS] AR CTE6
. AA B A CTES
283} AIAZE "2 CTEG6
11;_]—7:” e x]]%’-— /\] & 7}
8 LT
Aol s
71%‘1% 9 A AE AR

- 88 -



o 3AF FA 9 ;A 7)E L4 (Critical Technology Element, CTE) &%

<HAN71=84(CTE) 55>

CTE7 (A" | (3-1) AAFrA 194 AlA#

]
CTE8 (A" | (3-1) HEHA 7IW Aa7tA 1&g &3 ol A 7<=
CTE9 (A" | (3-3) A4 HASAAF T 20A AlAF (A F3

AFIA] FAGA
s 2%+
TRL L&A (19h:4~53F, 2¢+:4~63)
1A9E 243 & (3P = |42 &= | hAE & | 62 =
7] % 1 718 e, 7% o] &
A7
A 2| 71eNds A &2 &9
24092 53
’ Nend A% iz
A
@ orer] |
AT A ol A 2
4 Working Model 7§ CTES
AL BA A < _
5 Working Model A3 CTES8
A CTE9
= o] T
F4F 70 o)
6 NAE/ZE2EEY A CTES
CTE9
A A crer] 1
7 RNE R R CTES
283 CTE9
A
FE& AF AEFHt
8 9 Az A
CTE9
A 2} _
7)ol 9 I8 AF A

- 89 -



Ofu

]
z0

Ko

Master-Slave 7]

[e]
-

I CIEE I EE

Al A 2H

&

=0

Z

s}

ol
.—o_._

}

FTAE A FAE 4

341 %

A% N4 72 2 29

24

1A &

=9 o

RF

=40

ol

974 RF

x4

&

o 1A% :

o 2Al1% : GUI 7]

o 3AMH :

Bk

il

A AAA (H A

&

=0

7,

s}

3

= A

=
o

13

9l

ohy
=
0
Kio
®

DN

ol
=

~
)
oY
o
of
‘—Iryl
)

O

Mo

Ho

ol

bl ek 21 AY gt ol

=
©

NI

Il
pul

of

=
[}

3

A

Jlo
—

- 90 -



o

i__l

A=

1

0.
H

=2 2

=

914

)#leld,
=

B Al 2®] T

=t
=

i A

"o

s
)
Ho

ol

- 91 -

3|

&

@)



- 92 -



)%

| 7R

E

. AZ)

I} 7] 20| Al

]

I
[l

E 0|&

H

A A 24

T

o 7173 oly Al =g A1 elE Y AE,

(SSPA 200W-2) X-H

4
A}

o

e

Fef o] T

e 717

I

2011~2016

Y

IS flet &

D=7

- X

H

4.1.1. 7|1& A}
A

7t =X 4
o I}A|
o AF7Izt

- 93 -

o =’ MR RO o %ﬁﬁmﬂﬂﬁntw
'~ ) 0 ~ 7 =
o N e I A e
< ) MBS R DT [LR [T
S o o BEER L PeThiex
— % 0 = TWO [0 o) — =
a X0 &o L ‘aﬂ RN e ~ ﬂwﬂﬂw,oﬁelo EEN;_ML
» NF o (ut :.L 1__/| ‘Ul %o o DH < ~ N
il Haru LE of T ac o T A frw. o % ﬂW@
= X = P %o X ml g o =y N ,O,# T = )
o 3 D= ol | [P0 Py W
Gl 7oﬁ||ﬂ_./n o [© o X ﬂaﬂm WAJT ZWWXMEEWX&MH,HW
D N A N i P
T i o | o 1] X NN T g Nl TR e s N g
o wp o | zo W = ol < N I
X ﬂkﬂﬁl bl w_ﬂ maﬂﬂrod;ﬁﬂaﬂ%dr?_%ﬂﬁnmﬂun%ﬂwﬂ
5 Ao RO | K e ol T R To M Ao Ul T R R T o "R T No o]
O I ~ & X0 —~
A R A o
|| o o
v =Tz (5|8 I sl T e
) NS N X -
el CIN I | ﬂ £ @) r me .
T - |N| o <t 0
‘o) m < — m N o} E |
o 2R | | o ol
- e R ol
NS I © N
r2
) %_ W | o | TR | R
T oo | ® e P e PR |
W WE T g T | Ty o |
“lE|l 7w w2 O | THr| =
gl K i R Y o fadii}
2 N — ™ o Rogr | #o ™
== o 0 ! o
- ol 50y E = N — . _
Y o | = = 7 -2 o o5l | ok
N o U BB | X
_ ~ N | o x| K
ofo ]
o KO HOo
- oy -
< I= Y | o = T
" N mxm o |F|F M~ N W Ho X
ol < ) % | oF 7 B do T o
X ~N E_.M No z_. ‘zx__. ,w.‘_ zT 17ro
= 1o &)




=Y

=

Lt Rt

2014~2018
77 GHz

o AF7IZt

o AL

100 m ©JWHQ 77 GHz 1%

T
L

7] A= T3 A

Sk

3 24 GHz AAFE

]

Y2

=
=

A ol

<)
_Zfl

e

25)

Ay A
it

oA A4 A

%%M oF X B mo T R T YT
o) L et T do B
Pad | pHhe | _ T Sy mmd
au%ﬂﬁ N RO Mﬂ N:ix R
- ) — A
o ey g ) W oy
(- T L
ol T N o = %o = Lo >
g o TR o/ i < ok g 8
I Il S T R 2
7 S R NO 5 ‘Dlme i N oo N
T L (wEw R R
X o 5n T Hl Bo © N =
N ol * T £3 Jo | K= TN
e %o an | zr o P | B | o N o
O L T TR I S I P
R WOTh PN | En
oz [ ZERH TS LA | TR w
T o= | me ™ A AR i IR -
T Nfo oo o No | B LR
T oo | R R m) W CSACR I T e ceaie !
- ~o
ooz K £ oF
W R o T =
S - 5
p— 4 o — iy o N —_—
Mn. T T ﬂw o E = w m <
0N [ TR e = 2 o]
B T s H
) 2 =
‘ZOIT ;lmﬂ ﬂwo ‘m-w._ [av} -
w of- =
il —
e
== —
N o T I
2 z Tl
g T o m =)ok
o B o e 3 5 z 4
of Nm N o 4~l W 3 ﬂw_
" A ~
b AE " B
X e
i » %o ¥
i ) = e ' oy
== X B —
o « | x| ¢ P C
o a

- 94 -



Ml

1o
<
A

2013~2017

o AF7IZt

o

Gl

Do

il
B

]
e
4o

K-

= 2pEstd

RS !

s

7N

e

A

A

A
w

7= HE

=
=

Aol HAI-E7H0f

- FAATA ALY

o BAYA

Z5ALFAL

iy
2014~2019

)

o AFFY7]
o ATV

CXHlE gold YEYZ g8 71& A

7F, dE 71s A

|

Ry

ol

e

-
L

A4 s

AN

- 95 -



golt], AWS) A]Z2=H

71749 o]

71E

ul
=

z7] A

il

5

i

RY2
it

=
=

£ A ete]
A =
A BAE ¢
23 (SSPA 200WH)
M= o]

—H

X

26. 7]

o

°|

=
=

71w AAtgt

4.1.2. 7]=71

1,000m 24 71¥& AFA +FA1e 20 cm © H

= W

29
0 E gon, mep A, ol

A
)

oF
A

il

Al

=,

2}

3|

=

o]
=

e =
d=E =

T B A

o 2H

_ﬂ.ﬂ
]
—_

o4

E
A
~

B

ox

<

Zlez2A tEee 7l

-
T

]

[e]

=
T

ol

N

A
ﬂu

JJo

A

TR

N+
,mﬂ
of
A
&

o 1%

}E}_

A7l HAa 500 m ©]

T
T

- 96 -



=,

zHoz AR Wy 80%

A2 7]

=, i) A=z
9 7

T

#el 7]

=

2

[¢)
A= iyl 90% ol/delaL,

b i) At

[}

X

T
At e A& 7143 el

S

=gl 7le2 °olE%

HEE 9]
¢}

2~

=
S EYE

= 71
o H3(RF)
tiH 90%,

O

%O

A
-

ol

o

=K

®

.
o

I =214 HEA Al

S

AAL AA 7

o 20A171EHH 7%

_CH

Al 7N 7}

™,

4.1.4. 7)€}t

ol

BN

—

o)

i

o

o
)

EERCER

oA

<]
p A

o] 2]

75410

=7F A=

T

L

g

-
X

e g 2ol

EtS
A3A 287171 BAE (13~ 17) el A vebd AAE 7%

IO-IX

o o]t 7]

4.2.

T

ot

g

SR

<]

A= A

5

Pl 9ls

o

# &3}

=
=

H

O

Gozn 7

o] 7k At

[}

el HdAld o=

5

A A

TR

o
)

<y

/ol &/ 871

)

R

@ BAA Y

Sl

S

Zharo| = A4 A

olp

R

B

—_
o

T
N

)

~

A&Hor Exgorn JdH V&S FHs

—
a

- 97 -



m.c)_
<) :] l‘é/\
2=

A
1 AE

FET
Nzoi
w -
HDM7 ‘Pou‘_ﬂ_uu_
H ~ —
y_]:A -
R @_x}u G
Hﬁ@.ﬁ; __oamm_.nnm_/u Wowd_.e._@.u?
< o H_Tﬂ;ol. UMMZOUW]
E%1 lﬁ%% B #%7 Y
Ag_ﬂm ~ 3 ‘E]aﬂau N m.Aﬂw,
o o RS JIV e u‘wﬁuwr
10 —_— ,m_l [9) .. #E »AL ~X —_— o mﬂ U_f "> _rL ;01_
5 N AN L o %43&%
iaf oy No = T W Mugo T g mMﬂog -
ES ﬂ'-ﬂ 5}1r_anxn€ oﬂo}xL ﬁ.xﬁ
o o 44 m|1yu N < Yo A o N =0 W
LIHE " KR O =3 .z_oﬂﬂo#oﬂﬂ Jlﬂ_Tﬂ‘lo#E _EOH —
o ﬁﬁ?_ﬂuﬁﬂz _%uu_.m;oL X V:ﬂﬂ ﬂx
T o 2 = mM7411x T o ﬂﬁﬂ_o_ﬁ T E
o:m% ﬁl_d@:%%@ﬂ w ~ = o 5=
S mﬂ6n%qx:%qg} z.ﬂmﬂ@‘ R
! < ﬂ1%7@ = T 17:%7@ e
ﬂuenn }O#Lxﬂ,lmc_ol Jo ERCRC) iy = B
HE = ﬁw>§63~ 1%aﬂ,17r BPM%. T
@rﬁ%ﬂw T)lihwﬂmm%@é %%ﬁ_mmﬁ ﬂ;_ym
1 e Eaﬁﬂﬂ(w; 5w xﬂwgo T W
o A ﬂlaé)ﬂ%&?ﬂﬂ, 8.7nxn§ &ow
T2 o oL o = o} — — A o0 = .2
= 1o E o) © it = o To ™ — = o ¥ o5 [T -
UUL. o\ M]ux :i1r Ndl .I}MA ﬁlﬂw
i% Eﬂq,okuhﬂiﬁo_& < ﬁéﬁ.}fro_o_.
OfE_J 7%%&%%.@%&1@' 1§ﬂ, mﬂ%mﬁmo
‘s inmm,%x¢ 11 5% - =
Ho Hourm~7_6£. ﬁhgo% o wr %]3%1; i
Eo/o }13 < 1o§1r7n_rm Gy ]ﬂnﬂ1|7x o’ (e
W] 10D s AH:WLI_A ,l.b.r] By lo Lai‘.ﬁmﬁ_ﬁll
5 $ﬁ<$ﬂwu@ﬂ7ﬂw @%ﬁ%amﬂgu
] HH TP g Cl I = L B o ° e =3 T W o - o
m_ﬂaa,]r;u mﬂiﬂ%%%ﬂno?:oogf aamoﬂmoﬂv oy <
ﬁ7ﬂ lu.Vat(]ﬁ;uiﬂ = zoma} ﬂﬂE WA
oA _.dlﬂ7m,mh_10ﬂ s o & _1§1
o dk:gg W N @LE;:]_X
ol N 0 o o A 1 o = ) o- i 3 w oS N, - = I
_ﬁo*ﬂu_lﬂua mf;oﬂﬂ%ﬂ %tTdﬂﬂWiﬁ:oouﬂ%ﬂoLﬂoﬂ])E&H
‘ZITV ,ﬂlw_ = mﬂ = D= Z I_.D ~ < _ ~ BE = ~ OFE A_.E 3 TR 2 Jv_l 0
é&@f uomommﬂm%ﬂio7wﬂwo@@nwﬂﬁ&wWASéaﬁ
° N ﬂ}Wf,w___zuﬁf%ém%mﬂ%_/mmﬂw_n
Zﬂooﬂﬂﬁlﬁ%ﬂéﬂzﬂriﬁox@rosz
zzﬂguw}zﬂ?w;ﬂﬁfﬁwn@o S
< © n_EuE;oa_nﬁ ﬂ_/a&atmm_mw_&ﬁ]ﬂﬁﬂﬁmx]w um
o ovﬂmoh_hﬂa@:.uy m%%iﬂo@¢
o@ﬂWﬂﬁmaﬁﬁ%%%%ﬂ%ﬁ%
AHJHLW}HEOHWdﬂﬂ%ﬂﬂ
_.A_l‘.ﬂ;o_i‘)lA;owA'.ﬂ_H ﬂv_AH,I
ol o W T SN 2 G
_!1_l T LvOJ! ju—
e mMVVoC_oﬂ
© 21F7_1_a.qq‘*o
H@e}ﬂ
5 D
o I

- 98 -

27)

I

= (



PN
=

7]

| 2 IER, 7]

[e)

[€)

T8 W&

kg

/A

=

) g3 o)

A A B EUE /o

[

L

AAH A

o 8 48

Q
71€ R&D | 7]

4 2 A3
(2013.7.)

27. =7} AA 4 A

A3zt BE7 & 7| EAE

B

53 Mmr olo < v T = o
7 — o
o wm G L S w2 z Mo Lm.
o EE e BN =g ' ww D
wle® | T | Z8y 8 = s F
BT & — | ® | N = 70
8o T | T % T - S
< | W H | HR | ) n o <
o oK 2 e | = < JJo L]
_AU OT o o _.AL XL — O# ~ ‘WO ,_ﬂ_\
e |3 N 2 T | A S X p T ®
= JEI _ = | o ,ul i A v
O | T ol | KB s < ™
— ._I/‘Vl o . o < S o}
= | B R = [N o o o s e Mg 2
Blaw | o |TE2E = e o @
A 78 = | o P R o B
~ ) L D il i M R ~
g 7 | N W © %
FEX O PO eX L F BMae 3T
W7 0 7| 2w S O o
. X - o= o < Po @
W w N o e e o G O N o
T | = NI 4w AEL Y oz
25T | B |Bm|in mEZ JFRE 3
= | oF % | o T = < N~ T
N g op | M o | %0 = R < T
clzd| W (Eme T AL T
ﬁoaﬁﬂ = |TE|T oTlﬂHTﬂQ@ Iofo
Nt | du | AF W S w N - <% <5 T
o= P x| W pr = ° g o o N >
e} o : o~ TS __R o o o N
g = O T . o AT 3 _ N = :.L ~
sl TS lm®m | Mo S g Mo ol n
R e MR
= 22 |EaEg 2 R I IR
- =3 T 3w 2 M 1o ,x_._.@mﬁﬂ%L_Lo_.@ %o
Bl ooy TS g el A R o
—_— ) —_— %O N "
AL BRI d R oEEVESE o
K I AT S R oG~ o ® oo < 2 o
© | T ﬂﬂ%m@ R - o %o S
Slas ZE|T Z K FEganZ=i ©
Wl T |FRlEE| S SV e w e T w2
X SR 7 Mo o o T R e %
X ) M = TN
< < O o o
O

- 99 -



_zg_l

—

_—Aﬂ

mJ

yelele o] =214 A

(

}E}

Jo

= SA7eE N

717%dold &

&
T

?33:

s o,

®Hg 7}

lee =4tst

N

olo
K

A

A
e

~0

o] 7]

avt

4.3.2. A3 A O3

L
ois

o] 7}t

3

o

o

~

=y

wK

(nowcasting)ol] A &3to =z

il oold 5oty PE A

3 thed - As

5

Kol
=

wal

i

P24 ol

A&

AU AFA,

2\ 3}/A A o) /A

| =AIAS AL

Q] 3]

& FFEAE

o o]y

AR nhgam

L
L

5]
Jh 2UQ| Z|AEH| AIRTE =

-~
o

27%)° 2013 viEHe] 2.739 F=2o]

A (Vaisala, 2013:

9] Vaisala(AAA 714734 wj=

A=

O

, 2009)

714
] Al el FR7E 20089 7

=
T

(2012)

22 AAANF FEE 2k 1 4FxY90 =2

<l

AlA 7]

KN
N

2]

GRS

s
o™, 2014 7.9

R

@]

o e 249

ol

2]

°F 5%

o=

NR

o] gk 2099 R=

43

Z AAe AA Al 2% HE

G

% 1,000

17l el

F 2,000t 2 F3, 7

T
.

717 o] T

ZF 2004919l wA Fert HA g 1099 ©r A LA

o)
T 4

ﬁo

- 100 -



22!

b S A

O}

7DLo

A B4

M

29 oF 10%9 10002 wld BhAd A% o 20019 F=el o

AN F-FA Al

TH

el

-
o

i
e

O
iz

[

o
T

3w (3

g

7Ieo 2 3,200~4,0009 4] AA A

mle i, 2013)

2011:

%,

ol

°F 20% A

=
=

3

I 2 (v H-, 2013)

260919l A4 =

ok
o)

o
iy

a4

- 101 -



- 102 -



5. 2844 44

5.1, 19H5H) S

o AuprdaA MiE 9% A7ds BA FA Fad ke 19k Vo= 2009
o_]o]
o 1xpd =l 201590l 3099 S AlZte 2 md 30~509S FUste Aoz AF +1
o 1MH(H/W Al=Eh)E 669, 2413 (S/W)E 489, 3AX (A4, 53 2 234
Z)& 869w AA
d=
3 ;q ™ '5‘74
% A 2015|2016/2017(2018(2019 A
(A7) AT A ZAE A3 A AFSA
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(1AIF) A=A st=go] A== 7 1,000 (1,800 | 1,800 (1,200 800| 6,600
(1-1) AFG4A REF Al =" 7] 8001(1,200| 1,200 900| 600| 4,700
(1-2) As ZA5A AaAxe] ZHE i 200 600| 600| 300| 200| 1,900
(2AIF) A FA & 2 B4 7]E i 700(1,200| 1,200(1,000| 700| 4.800
(2-1) AIIEA A28 2o 2 72 A28 gk 250 500 500 400 250| 1.900
(2-2) AFAFAL] FEIGHE &S 93
Tage] W Ba g]e 4501 700| 700| 600| 450| 2,900
(3A1 ) AgA4A A= 23 2@ H% A= [1,300(2,000 | 2,000 1,800 (1,500| 8,600
(3-1) AgEFA A28 B8 2l A 29 | 300| 5000 500| 400| 300| 2,000
(3-2) A EA AR S 93 A2 249
A o0 1,000 (1,500( 1,500| 600| 500| 5,100
(3-3) A=A 83 800| 700 1,500
5.1.1. A3t : obAS 5] oite 95t A4 A A|AEl st
T& 1219 % | 2309 % | SAIE R | 4xd % | bRl ®E
AzE Ay 3,000 5,000 5,000 | 4,000 3,000
A9 o7}
L R=1R=) =
sgda (un z)_ (4)
SHA| 3,000 5,000 5,000 | 4,000 3,000
= 5 20,000
Agw | W
() | E=TA 20,000
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5.1.2. N|¥-aAE
1) 1MSatH - dorzdsA SHE/O A" JHE

TE IAEE | 2218 e | 3R R | 4xPd = | bARpd =
axd | AR 1,000 | 1,800 | 1,800 | 1,200 | 800
A7 w7}
(k) | (23)
28 o) 2+ A 1,000 | 1,800 | 1,800 | 1,200 | 800
q B
= RS 6,600
Q7w | U
(2D 299 6.600
2) 2 BN - Mo 293 % 24 71 N
T IA8 e | 22182 | 3R R | 4xdE | bApd =
axd | AR 700 | 1,200 | 1,200 | 1,000 | 700
d7H| o7}
L R= X)) =
s 0 | (339)
o A 700 | 1,200 | 1,200 | 1,000 | 700
J B
= =R 4,800
A | U
()| g 4,800

3) 3M|EDtA| : MOUaAH A|AH ETH Ol M5 ZH=

TE IAEE | 2adE | 3RPA R | 4AdE | BAPEE
Axd | AR 1,300 | 2,000 | 2,000 | 1,800 | 1,500
A TH] o 7k
W al9] =
sgau | TER | &)
A% A 1,300 | 2,000 | 2,000 | 1,800 | 1,500
= Gl 8,600
SRR
(L) | 29 8,600
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5.2. 20H2EHH), 3+31d) B
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Al2~El] 7
(1AMF) A7rA st=so] Al==" e 200 800| 900| 500| 800| 600| 3,800
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(1-2) AR7gEFA Asxe] ZHE Q2 80| 300| 350| 200| 300| 250| 1,480
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_ 37} 2=A| 9] SR/ AR R AZES 93
(2-2) K“;l““;_ﬁ_g 77]]% HEL 2 AR 80| 350| 500| 300| 350| 350| 1,930
(3AF) A7dA A28 B3k 2 A= A= 150 600| 700(2,000/(2,400 [1,800| 7,650
(3-1) AR7EFA A28 B3 2 Apck &9 150| 600| 450| 400| 800| 600| 3,000
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(3-2) A% Tﬁ] o AT - -1 250(1.2001,000| 600| 3,050
ANE %89
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52.1. A3 : dFS A5f oFS st AmgLA AAR JE
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A= 5 500 2.000 | 2,500 | 3,000 | 4,000 | 3,000
a7 owzkE
Ao | (Ygd) )
o 2+ FHA| 500 2,000 | 2,500 | 3,000 | 4,000 | 3,000
= 3 5 15,000
aze | A
() | EEA 15,000
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5.2.2. NRaAE
1) 1MSatH - dorzdsA SHE/O A" JHE

T8 1R | 220 e | 33 | 44pd% | AR | 6PEE
Axpd R 200 800 900 500 800 600
AT w7}
A8 | (A9 | (F4)
of] A A 200 800 900 500 800 600
% R 3.800
Aw | A
(99red) | A 3,800
2) 2M|Eatx| - MuopzdaA 29 9 2N J)s Y
T8 1EE | 2208 E | 33dE | 449 | 5RAE | 6RPEE
Az RS 150 600 900 500 600 600
AT w7}
29 | (a9g) | (33)
o] AF A 150 600 900 500 600 600
EY RS 3.350
A H) Rz
(Hered) | A 3.350
3) SMIEItA| - MOpzA A|lAH ST U M5 AT
T8 12dE | 23 % | 3xPAE | 4xPA%E | hRPAE | 6xPAE
Az R 150 600 700 | 2.000 | 2,400 | 1.800
A7) w7}
A8 | (A9A) | (FF)
of Ak A 150 600 700 | 2.000 | 2.400 | 1.800
ES R 7.650
Az | W
(M) | EFHA 7.650
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