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ABSTRACT

Optimal Observational Parameters and Operation plan
for C-band Weather Radar at Gangneung station

Moon, Jongbin

Adpvisor : Prof. Park, Doo-Sun, Ph.D.
Department of Earth Sciences,

Graduate School of Chosun University

The purpose of this study is to investigate the best observational parameters and
operation plan for the C-band weather radar at Gangneung station. The optimum
critical parameters observation angles were determined as follows: 124km of
observation radius, 15°s of antenna rotation speed, 900-1200Hz of PRF, 5.0-65.2°
of Cb, and 0.5-54.4° of ST. The derived hourly precipitation from the Gangneung
radar is comparable to the AWS(Auto Weather System) data within Gangwon area
for several chosen cases in accuracy. In order to detect the Cb castle precipitation
in spring and summer, the high mountainous area (i.e., Taeback mountains) was
disregarded. The precipitation coming from 5° farer from the station was observed,
which shortens observation and analysis time of radar. Hence, the observation is
useful for immediate support of air force operations. In winter, it is effective to
operate the weather radar within the range of 0.5~54° to track the heavy snowfall

and low cloud intrusion from the East Sea.
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Elo] WhAALE O] ofa) BAIARE WA Zast: WS Aldc
C-band ot £2 F72] 71geloltz F8en ek of yole FaAdl
ojAte EAT AAolA AU kS sk ol th)s YAA(phase

array) tigigol efold, mEZ|olE DIANIAIARS] FA|RA Hold, &
MW-08 2fo|Hole &-go] 7Hsaltt. Eoh S-bandet X-band Atelo] HF AE
= o, gt FEo =55 ol &2 Pencil beamg AtEste 545 Ald

o (Rordt4, 2008)

#2371l ke

Radar band Frequency Wavelength Nominal
UHF 300-1,000 MHz 1-0.3m 70cm
L 1,000-2,000 MHz 0.3-0.15m 20cm
S 2.000-4,000 MHz 15-7.5cm 10cm
C 4,000-8,000 MHz 7.5-3.75cm 5cm
X 8,000-12,500 MHz 3.75-2.4cm 3cm

Ku 12.5-18 GHz 2.4-1.66cm 1.50cm

K 18-26.5 GHz 1.66-1.13cm 1.25cm

Ka 26.5-40 GHz 1.13-0.75cm 0.86cm

W 94 GHz 0.30cm 0.30cm
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D S22 ZFA(Arithmetic Progression : AP) v}
AP 1 w70l ZIigro]l dASH 1HAS JHAIAY AL=749] tangentgto]
AXNSH 7HAL IR EE 1 ezZFe AMAAs= vhHo|tKMarshall  and

Ballantyne, 1975). %, 157}2 t}go] Al S3) AAtaict.

¢i:¢min+(i_1)A¢ (1)
tang, = tan¢,,;, + (i— 1) Atang 2

o710l ¢ AN LEAGM wezboln] i-l, 2, 3, ng w7t 37tet
7

BelE Aagloltt. LE2tg AWel] Slele] WA ANREZ, HnuEr, o
D57 N4E AN oI5 AR Yol DEZ 57 44 e uslol of
2ol oz 739t

Atang = (tang,, ,, —tand,;, )/ (n—1) 3
TR FatS A Qo] tidstal ks WSRAIZ|EA w7l =2t A
HE 4 Utk SnEZ 1 e we nezold nEze] 371} 27
2ol A5 B50| olurk S5 Wzt 271 A2 A9 AFAA 12 4
=uch o 2 goz wEAg FMIZ 4 Ao A% tld g 2@
B5o] olAth e 8 nezlA ARsH] nEzte AFsHA, sl
NA =7 LFste daeA9 TE50 g 4+ AT.O1A, o4, 2010)

@ Geometric Progression (GP)

GP= ofgf Alu} Zo] 11 %=7k9] tangentgto] geometric progressiong T} =
7}stckMarshall and Ballantyne, 1975). oj7]ofA ¢ A|A 1 =ZHA HA| 12
w7poln] i=1, 2, 3, n WEZ Z7Ie TAT Aotk G oF HojlH 7o
A AAH DD gt D2t RS ol gstel ofefe] Ao Aatsticy.
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tang, = tang,,;, G' 4)

1
T ©)

oA FA G2 A G0 hYStL i-l-a2 BFRAA wfo) DEzke AX
stoick olmf AALEZke 0° ur 2 groz Mstolo} gtk GPL APSH:

P A5 @Y £ =4S skl aEZo] SUtstEA 1 S

o] 45| AXle SA4S 7ttt @2tA Algol 54T A FoA AP 27t
NN Ho RS0l AUF BES P4 24 4 A5 /PEYe B
2 oldg AlFsith 22 ASolA ofz nEze] W Zo] A &EA<
#BEo] of7] =y, Bo] £ nEZA 1wzlo] FA ool HY
ol glo ¥ A9 1 #olls #Eo] ARH. 1A, o+, 2010)
@ Equi-pressure Progression (PC)

2 AgoME APY HES ZEst Y {tAo=z Hstste= =EataA o
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1700 27 27 43 39.5 35.5 36 42
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¥%. 3-6. & 2 71 AWS F4742(2018.07.01)
(2 :mm)

Azr e AWS VERAWS

A =R de | dEd | &8 =
0800 1 10 4 2.5 10 3 1.5
0900 3.5 20 10 10 18.5 16 4
1000 5.5 29.5 17.5 17 24.5 31 10
1100 13 31 24 24.5 26.5 39 18.5
1200 24 31.5 28 28.5 29.5 47 30
1300 33.5 32.5 28.5 29 29.5 475 32
1400 38 33.5 31 30 31.5 50 35
1500 41 34 31 30.5 32.5 59 36
1600 42.5 37 35.5 35.5 33.5 59 43
1700 44.5 50.5 38.5| 36.55 47 59 46
1800 48.5 51.5 42 41 49 59 50
1900 49 52.5 42 41 49.5 59 50.5
2000 49.5 53 43 41 51.5 59 51
2100 49.5 53 44.5 42.5 54 59.5 51.5
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1300 0 0 0 0 0 0 0
1400 0 0 0 0 0 2 0
1500 0 0 0 0 0 4.5 0
1600 0 0 0 0 0.5 55 0
1700 0 0.5 0 0.5 1 7.5 0
1800 0 1.5 0.5 1 1.5 10 0
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2100 4 11.5 6 7 20 13.5 6.5
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