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Abstract Radar echo from sea clutter is an unpredictable event which often
contaminates the precipitation measurement®“and otherstadar products in coastal areas
According to sea clutter observed by SA Doppler vadars in Fuzhou, Wenzhou, it is
divided into two kinds by the time when it/ appears. The first kind of sea clutter
with strong strength mainly appears/before and after a precipitation process during
the period except typhoon. The second Kind of sea clutter whose strength is generally
weak and uniform only appears.clése to sea areas of the radar position during a
typhoon. The reflectivity, radiad velocity, spectrum width of velocity, and their
spatial variations fom .sea clutter and different precipitation are examined to
determine the membershipfunctions based sea clutter detection algorithm. For the
first kind of sed clutter, \considering rarely overlap between sea clutter and
precipitation echo, “the algorithm is based on fuzzy logic and echo pieces using SCIT.
Firstly, thespre—processing criteria which can be used to determine when sea clutter
is likelysto take‘place so that sea clutter detection algorithm can be applied.
Secondly,( echoes are combined into pieces using SCIT, if the area of an echo piece is
more than 500km’, the echo piece would be given a attribute value. The echoes would
be calculated with an algorithm based on fuzzy logical if the attribute value of echo

piece meets suitable conditions and the area of echo piece is less than 500km’.
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Inspired by LIU’ s two—step ground clutter detection algorithm, the author improved
Liu’ s approach to realize the dynamic threshold. For the second kind of sea clutter,
the algorithm is based on fuzzy logic and the improved two—step approach. The
analyses results show that most of sea clutters are detected effectively by the two
kinds of identification method. The method of echo pieces using SCIT and the improved
two—step approach has obvious reduced the possibility of the precipitation
misidentified as sea clutters.
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Fig.1 PPIlof the first/kind of sea clutter for Fuzhou radar scan measured at 2021 UTC 6 May 2009
(a)reflectivity at 05 €levation,(b)reflectivity at 1.5<€levation,(c)radial velocity at 0.5<levation
PPI of the second kind of sea clutter for Fuzhou radar scan measured during typhoon Fanapi at 1720 UTC 19 Sep 2010

(d)reflectivity at 0.5<levation,(e)reflectivity at 1.5<levation,(f)radial velocity at 0.5<levation

(red rows point to sea clutter, interval of range circles:50km, light blue shows the sea area)
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Table 1 Condition of reflectivity of sea clutter in the second tilt
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Table 3 Identifiable accuracy of each characteristic parameter(unit:%)

R R Mpsw Mpve Tosz Spin Gpgz For TVbez
Seal 70.64 85.15 70.23 73.42 88. 64 92.85 -
Sea 2 - 89.33 75.15 72.85 - - 87.34

4 FRAEEFMEXER. FBEKEBIRAERZE
RFVE (BRAL: %)
Table 4 Hit and miss rate of discrimination for sea
clutter, precipitation using fixed value(unit:%)
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e WHE R
RS =
Seal 93.46 2.83 -
Sea 2 90.45 - 6.32

#=5 FASHRGEMNER. BKEIRIRAERZE
RN (AL %)
Table 5 Hit and miss rate of discrimination for sea clutter,
precipitation using the two-step approach(unit:%)

4.2 FE—IEREKANMEI S

IR, oK

SmE e KB AREK

BHE IR

HERA
Seal 95.33 1.78 -
Sea 2 92.53 - 5.27
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Fig.5 Example of identification of sea clutter for Fuzhou radar scan measured on 0703 UTC 14 May 2009
(red rows point to sea clutter).

(a)reflectivity at 0.5° slevation before echo classify,(b)reflectivity at 1.5° elevation before echo classify,
(c)FY=2C Satellite infrared temperature of black body,(d)radial velocity at 0.5° elevation before echo classify,
(e)radial velocity at 1.5° elevation before echo classify,(f)reflectivity at 0.5° elevation after SCDA
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55, IFEJaH K.

N T BT B YT R BRR N O 464, RIS NECP fpAr BRG] 7 sh 20 = iy TR AL
BRSNS M 3EAT T 5. 38 6 /& 2010 42 6 A 1 H 06:00 7%
ML N MESTHSEEER, B 6 2RI R TS A R HI MR AL . WAL JKITE. N AT M T E

R Al o

%6 201046 )] 1 H 06:00 NECPRLREIE M it H 45 R
Table 6 The record and calculation result of NECP data at 06:00 on June 1,2010

S J% (hPa) 51 FE(m) MREE(K) B (%) JKIKJE (hPa) N M
1000 74 294.5 80 21.16 354.55 366.27
975 302 292.5 85 19.65 344,38 391.49
950 553 290.8 82 16.41 327.31 413.64
925 720 292.5 52 12.16 298.45 411.46
900 998 292.8 39 9.95 281.84 437.99
850 1485 290 44 9.53 265.31 500.75

N L |
S |
<

900 | O\O
925} \ - \O
| !
\

Pressure(hPa)

950

O
—O——
O O\o

975+

1000 \ /

988 200 202 294 296 0..20 40 B0 80 100 O 100 200 300 400 500100 200 300 400 500 600
T(K) RH(%) N M

K 672010 & 6 41 [ 06:00 IR, IR N Al M TR ELER 27 A7
Fig.6 The profiledistributions of temperature, relative humidity, N and M at 06:00 on June 1, 2010
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(Q)EIE R AT 0.5° A RS R T, (b)ERERBIET 1.5° A RS 2T, (c)FY-2C FIZL4h R TBB &,
(d) 1RSI AT 0.5° AR, (e)FIBARMAT 1.5° AT FEEE, ()SCDA G 0.5° 00 A S F K T
Fig.7 Example of identification of sea clutter for Fuzhou radar scan measured on 0432 UTC 1 Jun 2010
(red rows point to sea clutter, real line circle show the point where calculated M).
(a)reflectivity at 0.5° elevation before echo classify,(b)reflectivity at 1.5° elevation before echo classify,
(c)FY-2C Satellite infrared temperature of black body,(d)radial velocity at 0.5° elevation before echo classify,
(e)radial velocity at 1.5° elevation before echa'classify,(f)reflectivity at 0.5° elevation after SCDA

4.3 SBZIHIREIEMIS

J3HT 2010 4 9 H 19 H 12:27 M FEaR UL Ik 55 65 ANV, SR s T A — B 7 S VA VR 304 )
AR (B 8) o EFIEMIAIL0-100km XIAT —ERES LRI, JF HWEE )R BIRE 55—
J2 B0 R FE 0T EE  ARIFIERES ) %o N 21 Al M LT — IR 2 A IR R X (Rl KT
TP OHER B, ZITERER TP A R B R A B, (B T I AR — L g5 AR K (]
B (b 2EBO SRR G TCVAX 7, ATk IR AR IR IERR . ROZER AR K
(5 95¢ m /B S ST 0 AR T R [, 3 Ji PR 12 DX 38k B 9 A VR (9 5 i g [X 358
W, I H SRR, AT AR R LI SR, A I 221 [l A AN

14



200 L (C) FY-{Z/(}:I’/BB map

€ Ve -
4 r
=100 |
3
3 2(dBZ) V(mis) TBB(C )
2o 5 27
e 0 23
8 5 -19 0
£100 | 10 13
% 15 4110
8 N =
200 | 30 2
35 2 32
40 s
200 2 | |10 .
/ gg 13 b
i o 19
100 | ’ gg 23 62
70 [ 27
RF

100 |\

Distance to the radar (km)
o

200

200 100 ;_ 106 206 260 160 0 106 260 260 160 0 106 260
Distance to the radar (km) Distance to the radar (km) Distance to the fadaf (km)
K8 2010 4F 9 H 19 H 12:27 (UTC) 4@ Fak sl i
CELAET SRR )T SRR R, SRk BBl Dy i Rl TRgt )
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(d) 1RSI AT 0.5° AR, (e)FIBARMAT 1.5° AT FEEE, ()SCDA G 0.5° 00 A S F K T
Fig.8 Example of identification of sea clutter for Fuzhou radar scan measured on 1227 UTC 19 Sep 2010
(red rows point to sea clutter, real line circle;pointto the.wrong identification after echo classify).
(a)reflectivity at 0.5° elevation before echo classify,(b)reflectivity at 1.5° elevation before echo classify,
(c)FY-2C Satellite infrared temperature of black body,(d)radial velocity at 0.5° elevation before echo classify,
(e)radial velocity at 1.5° elevation before echa'classify,(f)reflectivity at 0.5° elevation after SCDA
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Fig.9 Example of identification of sea clutter for Fuzhou radar scan measured on 1051 UTC 13 Sep 2008
(red rows point to'sea clutter).
(a)reflectivity at 0.5° elevation before echo classify,(b)reflectivity at 1.5° elevation before echo classify,
(c)FY-2C Satellite infrared temperature of black body,(d)radialvelocity at 0.5° elevation before echo classify,
(e)radial velocity at 1.5° elevation before echo classify,(f)reflectivity at 0.5° elevation after SCDA
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