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Removal of Radio Frequency Interference of 1.29 GHz Doppler Wind Profiler Radar

Kyung-Hun Lee - Byung-Hyuk Kwon' - Yu-Jin Kim’

fo
2

drzaady AAEFY AlE 8 713 F 2"9EY Au FHRFL Radio Frequency Interference) £
o] WAEATh d=x2 Ay spectradl WEhbe A3 A A7 G A A4 2 ARE i*}
s, Auk S AAS] AT MEE daess Eesith 29 EY Fof AR 01 m/sE ¢4
Bt A4 R4 4 A =

gate 5+ W95 ZAAsAh dejr 3t

SESOES
L NAE 2AER ] AMSERRE AER ke

ABSTRACT

During the test operation period of the wind profiler prototype, radio frequency interference (RFI) contamination
occurred in the spectrum. The reference of the RFI that removed the algorithm appearing in the wind profiler spectrum
were investigated, and a new algorithm was developed to remove the RFI. First, it was filtered with a threshold value
of 0.1 m/s of the spectral width, and the range of the number of gates with the same radial velocity was determined
according to whether the beam was a vertical beam or an oblique beam. RFI contamination was removed through

filtering and scanning of non-weather signals, and the continuity of wind vectors calculated from the improved spectral
radial velocity was verified.
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Table 1. Specification of wind profiler radar

Parameter Specification
Operation Fregquency 1.29 GHz
Antenna Type Active Phased Array
Peak Power > 1.8 kw
Pulse Width 0.333 - 10.8
Minimum Height 150 m
Maximum Height 12 km
Height Resolution 50 m, 100 m
Horizontal Detectable Range 50 m/s
Vertical Detectable Range 20 m/s
Wind Speed Accuracy RMSE < 1.0 m/s
Wind Direction Accuracy RMSE < 10.0
Time Resolution 10 minutes
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Fig. 1 Wind profiler Doppler radar developed
and produced with domestic technology.
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Fig. 3 Spectra with altitude showing internal radio frequency interference in lower altitude.
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Fig. 4 Spectra with altitude showing external radio frequency interference in higher altitude.
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Fig. 6 Wind vector field before (upper) and after
(lower) removal of radio frequency interference.

continuity
> 4 gates

pul

= o

i)

N
N
N,
N

22
£ o

ol
o
£ o ok
i
1z
ol
R
K
g

N ﬂiio

ofr
—_-

2 om K

ooa% g ox 18 1o oo

i

o=

>

it

_‘>‘ U'Ufl

aArel =2
o A= 718H 71deleltilE R&D "=
7b dleld] &9 &871= s ARglTel "Hleld
Ll A7 7= ks
(KMA2021-03121)" Aoz 3= 5HTh

Wind Speed (m/s)

Wind Speed (m/s)

References

[1] W. Jo, B. Kwon, and H. Yoon, “Quality
Control of the UHF Wind Profiler Radar,” J.
of the Korea Institute  of  Electronics
Communications Sciences, vol. 13, no. 2, 2018,
pp- 277-290.

[2] W. Jo, B. Kwon, and H. Yoon, “Clutter Fence
Effect on Data Quality of Ultra High
Frequency Radar,” ]. of the Korea Institute of
Electronics Communications Sciences, vol. 14, no.
2, 2019, pp. 275-282.

[3] K. Lee, B. Kwon, and H. Yoon, “Evaluation of
UHF Radar Data,” ]. of the Korea Institute of
Electronics Communications Sciences, vol. 16, no.
3, 2021, pp. 423-428.

[4] K. Lee, B. Kwon, and H. Yoon, “Evaluation of
Wind Speed Depending on Pulse Resolution
of UHF Wind Profiler Radar,” . of the Korea
Institute of Electronics Communications Sciences,
vol. 16, no. 3, 2021, pp. 429-436.

[5] B. Emery and A. Camps, Introduction to satellite

397



JKIECS, vol. 17, no. 03, 393-398, 2022

remote  sensing: atmosphere, ocean, land and
cryosphere applications. Amsterdam,
Netherlands: Elsevier, 2017.

[6] S. Lee and G. Lee, “Development of
Simulation Method of Doppler Power

Spectrum and Raw Time Series Signal Using
Average Moments of Radar Wind Profiler,” J.
of the Korea Institute  of  Electronics
Communications Sciences, vol. 15, no. 6, 2020,
pp. 1037-1044.

[71 K. Van, and W. Douglas, Profiler training
manual# 1: principles of wind profiler operation.
Geneva, Switzerland: The Program, 1989.

[8] W. Lambert, F. Merceret, G. Talor, and J.
Ward, “Performance of five 915-MHz wind
profilers and an associated automated quality
control  algorithm in an  operational
environment,” J. Atmos, Ocean, Technol, vol.
20, 2003, pp. 1488-1495.

[9] L. Cormman, R. Goodrich, C. Morse, and W.
Ecklund, “A  fuzzy logic method for
improved moment estimation from Doppler
spectra,” J. Atmos, Ocean, Technol, vol. 15,
1998, pp. 1287-1305.

[10] W. Jo, B. Kwon, and H. Yoon, “Retrieval of
Radial Velocity and Moment Based on the
Power Spectrum Density of Scattered 1290
MHz Signals with Altitude,” |. of the Korea
Institute of Electronics Communications Sciences,
vol. 13, no. 6, 2018, pp. 1191-1198.

[11] B. Lindseth, “A 449 MHz modular wind
profiler radar system,” Technical report, 2012.

[12] Vaisala, “Wind Profiling Technical Note;
History, Principles, and Applications,”
Technical report, 2002.

[13] B. Heo, Wind Profiler and Atmospheric
Detection. Seoul: Hongneung, 2014.

[14] R. Barbre. “Development of a climatology of
vertically complete wind profiles from
Doppler Radar Wind Profiler systems,” In
Proc. AMS Int, Conf. on Aviation, Range and
Aerospace Meteorology (ARAM), City of Phoenix,
State of Arizona, United States, 2015.

398

MAE 274

0|24 & (Kyung-Hun Lee)

016 At 877
s} £9](o]3hA})
0189 PGt 8775
s} 3ol sh4 A}

202090 ~AA F-A s Avkohshel AR A
Eag=Il RN T Rt g e R T =1 N R B
s Aok ¢ T)7] 3}, A AL

A8 (Byung-Hyuk Kwon)

Hi7)7del

¥

198613 AA st
7 E4 (oA
19943 Joseph Fourier t3h
RT3 A& (o] B A}
1997L4 Paul Sabatier telaw twj7]3}3st (o]shut
AH)
200213
Al

=1

~@A) RAmst B ek we

ok 1 v7|3s}, AATA
2 (Yu-Jdin Kim)

‘b-r“
! — 2022 A 7]

“ &t 4 (elghAp)

l]!

20219~ @A P ATHAN 2T 3
A
s Aok 1 7|3, A2 gL





