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’ P T il .%o+ ,r=0.0945RMS=4.1039
4 = & ¥
e, | el
; 2| j.g&: .
10 H" 5 ; - 1 " . " * |
. ¢ oo WRDF 1WII‘(‘SD¢!’.‘2["":I3J . o
g 1 * Windspecd(mie) ’ ’ B129 WRF st 2 SMBiZ b i 2 fiw B] (& =
BI28 WRF R s# &2 F 2L 3 w 7o B (7 = £296% ;5 pEHE20 2 )
£296% ; FEH2022 )
21 +7 &7 35
Bip| ¥ iE(Observation time) 30 & 45
% Z 47 5 (Radar frequency) 27.75 MHz
#z % (Bandwidth) 300 KHz
7% & X S ¥cE (Number of transmitting antennas) 4
F iz ® A #HcE (Number of receiving antennas) 16
= i+ & (Main Bearing) 296 (Deg., WWN)

BLR FE A (km) 40 km (# % 80 km)
BEHE %47 & (Range resolution) 500 m

= > f%+47 & (Azimuthal resolution) 5 deg

vk £ & (Chirp length) 0.21666 sec

B4 & (Sampling frequency) 740 Hz

# vk ffk P~ 4% Hc(Number of samples per chirp (MT)) | 1280

B | ¥¥ Flic(Number of minimum chirps (NCHIRP)) | 8192
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# 2 CODAR 7 if %4

® S )8 4l | #g X S &
U -40.439 kHz

HAFHhpr 1 %)

e (EHF 4.58 MHz

Frds = B 1024

FERiR T A 371 22

e id AR A 0.03 m/s
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% 3 AWAC %k B 43
RS d

LEFE

1 MHz,600 KHz

BER R

4 dL8 1B 253 @

TR

Bz N ART

ok
in

\\\Xr

#

1\4

# 3o

25 o F 30 m(1 MHz),50 m(600 KHz)
KB 0.4~2.0 m(1MHz),0.5~0.8 m(600KHz)
K & B 20~40 (#+ 120)
LRI A S
i e K410 m/s
R B i e 19640.5 cm/s
M 3.5 cm/s
T R 1 cm/s

ATURE S

40 m(1 MHz),60 m(600 KHz)

By 57 B4 ek koeh- B E AR AST

B 1 Hz/2 Hz, % = # $: #c 512 ~ 1024 ~ 2048
PHER B

7 -20 & 20m

B ARSI R lem/-|- ** iRl £ & 19

w2 TR R 0.1°/2°

Y 0.5~30 #)
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% 4 WRF %%k
WRF Domain Dl D2
KT fRT R 6 km x 6 km 2 km x 2 km
AR T R S5m 30S
KN e 100 x 103 172 x 199
Y ELELIE S d Kessler
S Kain-Fritsch
SSRGS S RRTM
ek 4 B Sk Dudhia
eSS YSU
cta & 45
25 BahidU-~VaeEgHm @minti
EIARE S S ST S I e I R WRF WRF
22 WRF/U | & WRF/V £ £ U &
JONSWAP | JONSWAP | JONSWAP | JONSWAP
B %02 /U B %02 /V B %2 /U B %2 /V
PR R
HALE 1.7777 2.3015 7.9656 10.0439 8.4099 10.0558
(RMSE)
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Use High-Frequency radar array to analyze and verify atmosphere and ocean

conditions in the sea area near Taichung harbor

Shih-Chiao Tsai' ~ Hwa Chien'  Hao-Hsun Huang®
'"The thesis of Department of Environmental Information and Engineering, Chung Cheng
Institute of Technology, National Defense University
*Weather Wing R.O.C Air Force

Abstract

Observation of marine meteorological and sea state is a difficult and dangerous task. Ob-
servation operations often require the deployment and maintenance of related observation in-
struments. It is difficult to support the maneuvering needs of wartime, exercises and training.
High-frequency sea-measuring radar has a wide range of observations and maintenance. The ad-
vantages of convenience and real-time observation can be used to increase the meteorological
and sea state observation energy in the waters near Taiwan, and meet the environmental require-
ments of various types of ships in the marine battlefield. The tide of the western coast of Taiwan
is controlled by the resonance of the tidal wave in the Taiwan Strait, and Taichung Port is located
at the ventral point of its oscillation. The ventral point is sensitive to the flow field in the nearby
sea. It will present completely different flow conditions with the rise and fall of the ventral point,
and there is a lack of meteorological data on the wide ocean surface, especially wind speed data.
The factors of the wind field on the sea surface often bring certain risks to the ships performing
warfare training missions in the area. This study uses the newly built high-frequency array radar
in the north sand dike of Taichung Port by Harbor and Marine Technology Center, to observe and
analyze the characteristics of the surface flow field, wave, tide and wind field in the nearby sea
area, and compare it with the acoustic bottom tidal wave instrument of the port’s offshore and the
Central Meteorological Bureau’s offshore Buoy observation data. Furthermore, JONSWAP re-
lation method, SMB method and three-parameter method inversion of wind speed and WRF
model simulation of the surface wind field are compared and analyzed to verify the performance
of high-frequency array radar under various weather conditions. The long-term continuous ob-
servation of the array radar can accurately grasp the various meteorological information of the

marine battlefield environment and provide a reference for strategic decision-making.

Keywords: resonance of the tidal wave, high-frequency array radar, JONSWAP relation
method, SMB method, three parameter method, WRF model
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