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Abstract: With 0.5°x0.5° analysis fields of National Centers for Environmental Prediction/Global Forecast System
(NCEP/GFS) as numerical forecast background and using surface precipitation data, quality characteristics of wind
products from twelve L-band wind profiler radars in Fujian Province, including three CFL-03 radars and nine CFL-06
radars, were analyzed firstly at 00, 06, 12, and 18 UTC in a day from January to December 2017 aiming at data
assimilation. Then different quality control (QC) schemes and their different effects were preliminary discussed. The

results indicate that: (1) Winds detected by CFL-06 radars are obviously better than those from CFL-03 radars in the
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aspects of maximum detection height, effective data availability and horizontal wind quality in low levels. (2) Great
differences exist in horizontal winds detected by different wind profiler radars with same model regarding its data
availability, effective detection height, and vertical distribution of standard deviation, correlation coefficient and bias.
These differences have no direct relationship with geographical location of wind profiler radars, i.e. coastal area or inland,
and height above sea level. (3) The wind profiler radar products have obviously systematic negative bias relative to GFS
u-wind field, that is, the u-winds detected by wind profiler radars are lower than GFS background field. This doesn’t
meet the no-bias requirement for data assimilation. So bias corrections are necessary in data assimilation. Whereas v winds
are relatively better than u wind. (4) Precipitation impacts greatly wind profiler radar detection. In precipitation days, the
data availability reduces in middle-low levels but greatly enhances in middle-high levels. The standard deviations of u and
v winds both increase in middle-low levels, whereas the standard deviations of v-winds increase and those of u-winds
greatly reduce in middle-high levels. (5) Two QC schemes, i.e. different high-confidence range scheme and different
effective detection-height scheme, are advanced up for different wind profiler radars to compare with fixed effective
detection-height scheme. The results show that the two QC schemes both have obvious advantages. The QC effect of
different high-confidence range scheme is much more obvious, with horizontal wind data of different radars more fully and
effectively identified. The scheme does not only reduce unnecessary loss of radar data, but also further eliminates poor
quality data. It also achieves good results in precipitation condition.

Key words: wind profiler radar, horizontal wind product, characteristic analysis, quality control
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Fig.1 The locations of wind profiler radars in Fujian province (WYS. YA. FQ.JO. LY., WP. JN. LC. DH. PT. PH and XA illustrate
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Fig.2 The availability of horizontal winds detected by wind profiler radars in Fujian province
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Table.1 The effective detection altitude of Fujian wind profiler radars based on the threshold (0.8) of horizontal wind
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Fig.3 The scatterplots of u-wind speed detected by wind profiler radars (o) and GFS background winds (ub)
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Fig.5 The vertical distribution of u-wind speed bias of wind profiler radar products (1) against GFS background winds (uv)
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Table.2 The correlations of horizontal winds in the lowest level detected by Fujian wind profiler radars with GFS background

winds

Fisyh  ERARS O WREE m)  RWRIEE ) o KR v KR

®#El CFL-03 2242 60/180 -0.002/-0.005  0.077/0.116
Kz CFL-03 253.0 60/180 0.066/0.144  0.463/0.571
1R CFL-03 51.9 60/180 -0.022/-0.023  0.401/0.648
A CFL-06 154.9 150 0.146 0.408
IR CFL-06 87.0 150 0.596 0.494
v CFL-06 307.0 150 0.178 0.289
ey CFL-06 3423 150 0.390 0.583
SR CFL-06 404.0 150 0.355 0.801
181k CFL-06 640.2 150 0.275 0.424

PR CFL-06 18.3 150 0.615 0.418




il CFL-06 108.5 150 0.264 0.352
i CFL-06 17.0 150 0.735 0.847
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(2) 2 R TR AR 2 R G B S A (us v KAHSRR 708 0.735 F1 0.847, 42K
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Fig.10 The vertical distribution of standard deviations and correlations between v-wind speed detected by wind profiler radars and
GFS background winds
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KF 0 RUEFHEAAAE 1) “Fi5 e ” G, S ImE S EZEDAIE 4—7.5km &5, L& EmEERM
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B AR A3 AT AT AT B oA, 1 22 Ak B B O R AT UL B

BT B & B uy v RORZER S A RRE, DARHEZEA KT 4.5 m s E N BRMESRIZEL S
TR RS R Va2 3 B0 7 &0k uy v KARHEZE /N T 4.5 m s (X JAISEH, EFEst % e,
— BREEEEAREE KT BE, BN Za s, B EH BB DN T REN S EEEARE. |
3 AL A IR, uy v RS B S IX RS AR, 2253 AR0K, 0w JREEARIE B AT 15 B w0 IX ) ¢
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Table.3 The heights with the standard deviation of horizontal winds detected by Fujian wind profiler radars less than 4.5 m s!

FiLvE  wuswa<dSmsTEE (m) veae<dSms!'EHE (M) usd Ml ved BWHT 45 ms EE (m)

H#& LWL 60—6600 120—6720 120—6600
Kz 60—6720 60—7080 60—6720
1R 180—720 60—1680 180—720
peAN 150—6030 150—9870 150—6030
£ 150—3990 150—9870 150—3990
s 150—9870 150—9870 150—9870
feay 150—7710 150—9870 150—7710
Y 150—3750 150—2550 150—2550
Ak, 150—4830 150—9630 150—4830
PR 270—4110 270—6990 270—4110
PR 150—5070 150—9870 150—5070
Wz 150—9870 150—9870 150—9870
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Fig.14 The standard deviations (STD) and mean errors (ERR) of horizontal winds detected by 12 profiler radars in Fujian province
against GFS background winds and their percentage of data rejection (PDR) before and after QC with schemes 1 (a), 2 (b) and 3 (c),
respectively (0 illustrates no QC. 1, 2 and 3 denote QC with schemes 1, 2 and 3, respectively)
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Fig.15 The standard deviations of horizontal winds detected by wind profiler radars against GFS background winds and their
percentages of data rejection with three different QC schemes (STD denotes standard deviation. PDR indicates percentages of data
rejection. Number shows the corresponding QC scheme)
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M, 3 km [ 8 A AR = B T Rk, ARA BRI Rk . BRmE, DU S, PR, P
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34.48%), HH u KAREZESHIN 3.92m s A 323 ms, D3RR, SHEWST S, B v (v Kb
2N 488 ms! (4.66ms'), KRHTTE 1 GHIEMNRFEN 50.96%, FrfEZEES 3.45ms! (3.54msD), iR
VR RATTR 3 G HARGIR IR SN 57.07%, Fr#eZNE—DEE 342 ms! (338 ms!), H—H



YL 7 AN R AT 45 DX T 5T B 1) g R B o PR T 5 JRAAEAE o () XFRHEZE DN 4.81 m s (3.19
ms), TR VRARMEZRFEE 328 ms! (291 ms), TRGIERFE 51.04%; J5 % 3 Wk PR briE 2 fE 2 3.11
ms! (2.72ms"), REIEFEK, EEIHERFHEEICN 33.29%, RID-FREE S, METARGGTE
JEDXTa) R 5% 75 58 [ A BRI w77 AR 7 2 TR, IREMARE KT, RUFE U7 Bl
SRR T o XPEWATET S, R 2 SRR T AT R, BHERGREFE GBI, briE
ZAIREIL 4.66 m s F14.83 ms!, U B AN Rl ORI i B 7 SR SR vl 478 A R AT

i EPrd, xR 12 MNERARIEM F, KR E S E X Ty R, e, ke, lor,
Mg s R BT AR 8 FREIATI E, ANEA RERIN T AT 3 km [8 € A RGR I e TS
S M FYRL EL PR PSS 4EEEE, Wik, BLEAHTEER, SR ZERACH RS R,
RE IR AN R A BE DX TR 7 58, AN [R) B 3 bl ) 71000 R S 45 38 B m 7 70 A0 R R, — 5 i b 7 A
B BORHR, Iy T R o R AN A i DA B
5.3 A /K i ZKP X7 i B 5 R

BT 422 WIS EIRER KSR N uy v MBSHEZRE S ) A RRIE,  [FRE DU AEZE AR T
4.5 m s EBIMEAR S 1A R IB K XATE E m HE S X TRNE R (R 4), 5AX 3 H LKA RS T
BRI B X (B8 3) ML, WIHKZ: . @B, DU, i, FEAFRS A KIS T
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Table.4 The heights with the standard deviation of horizontal winds detected by Fujian wind profiler radars less than 4.5 m

s”! under precipitation condition

FiLvE  uswa<dSms'EE (m) veae<dSms!' EHE () usd M ved WHT 45ms EE (m)

Al 300—6720 300—5400 300—5400
Kz 60—6840 60—7080 60—6840
1ETH 480—600 60—720 480—600
A 150—6990 150—9870 150—6990
ZR 150—6750 150—9870 150—6750
P 150—8910 270—9870 150—8910
T 870—6750 870—9870 870—6750
Y 150—4110 150—1590 150—1590
181k 150—6270 150—7470 150—6270
PR 1590—4590 270—6270 1590—4590
FAu 150—5310 150—9870 150—5310
Wz 150—9870 150—9870 150—9870

M R T B2 X 1) 7 S0 K I T 1 1 88 JRUJBR 28 B Ak 7T I X AT 020 ) i ), tRIFE A
FEKIETE R, & AR 4 5 w5 FEIX A5 Bl 2 AN AR 7 LRk . B 16 44 T H KIS T &HE
il o A T S 7K ABR HE 22 0 A, AT WL, A BEZK IS TR R IR GG 208 G it (1) 8 B 18 0 7K 7 AR 1 22 22 AR
Ky uAbrEZE N 312 ms'—7.88 ms, v XbrifEZE N 2.83 ms'—5.54 ms!, YL EERGE, u KARIE
ZWNA 293 ms!'—4.33 ms?, v KBRHEZERVNA 2.7l ms'—420 m s, FHIA u. v NArHEZE L 8%
Hl A BN, o . BOF . kSR 3 EKT XU BRI I B IATE R R S us v KUbRAE 22 BRI IR
FERUN, HAR 9 MEBTIEE us v WARAEZE LG BORIREEE IR, Rl iig . PR, s, FE. P
Sk, IKOP Kb HE ZE 080 MR FE S = IS 2 T 51%

PLE A HrmT W, 28T B KA T RUJER 28 B 08 25 Hs e 1145 2 A [R] & v 45 BB X TR) 0 o S 1) 7 SR txd A
FETKAB T R 7K A 1ot S 42 HUAS: T B R 28R
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Fig.16 The standard deviation of horizontal winds detected by wind profiler radars against GFS background winds before and after the
quality control with schemes of different high confidence ranges under precipitation condition (0 denotes all samples with precipitation,
and 3 denotes samples whose data at heights with standard deviation of u and v greater than 4.5 ms™! are rejected under precipitation

condition)
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