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Abstract: Based on the strong wind (Z==10.8 m « s ') data observed by Jinan boundary layer wind profile
radar (WPR) and L-band sounding radar (LW) located in the same place, statistical correlation, fitting,
and profile analysis were used to systematically compare the similarities and differences between spatial and
temporal changes of both of them. The results show that the correlation coefficients of the u-component,
v-component, wind direction, and wind speed are 0. 973, 0. 965, 0. 994, and 0. 665 respectively. The
standard deviations are 2.04 m s ', 2.88 m s ', 10.82° and 2. 53 m * s ' respectively. The correlations
of the two observed strong wind data are relatively high, with wind direction samples better than speed
samples and precipitation period samples better than that of non-precipitation period samples. This indi-
cates that the strong wind data observed by WPR are credible and the WPR horizontal wind data during
precipitation period can be used. The strong wind direction and speed of the two observations are basically

the same, but the differences at lower levels are bigger, especially at the heights of 340 m and below.
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Below the heights of 2980 m, 1900 m, and 2740 m the wind direction samples of WPR during precipitation

periods, non-precipitation periods, and the whole periods have slightly lower values than that of LW.

However, the wind speeds of WPR below 1300 m, 2740 m, and 1660 m are slightly bigger than that of

LW. The overall complementarity of the two data is good, and the differences in wind direction, wind

speed, and v-component of the two types are in accordance with the e-index law or the law of logarithm in-

crease or decrease, but the u-component needs to be fitted by segments. When the regression equation is

calculated, variations in height should be taken into account.

Key words: boundary layer wind profile radar, I.-band sounding radar, strong wind, standard deviation

method, complementary data
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Fig. 1

Comparison of all strong wind data observed by WPR and LW without

removing large-deviation data in 2014

(a) u-component, (b) v-component, (¢) wind direction, (d) wind speed
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FH I 5o VU0 B v 32385 o v B8 K. 4% e B BT XU 1Y)
R #55 (0. 488 ~0. 783) s AV 4 %of {1 I 25 J3 43 i &2
WM LE 2500 m PLF WPR KT LW, H F U
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Fig. 4 Correlation coefficient of strong wind data measured by WPR and LW changing
with height grouped by precipitation and non-precipitation period samples in 2014
(a) wind direction, (b) wind speed
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Fig.5 The average difference of the strong wind by WPR and LW changing with
height grouped by precipitation and non-precipitation period samples in 2014
(a) wind direction, (b) wind speed, (¢) u-component, (d) v-component
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Table 3 Ftting formula for strong wind direction difference (WPR—LW), speed difference,
u-component difference and v-component difference with height in 2014
26 (WPR—LW) EFN EIHEIS A REAR
AG/° A)=4. 33InH—35. 47 A9=4.55InH—34. 48 A)=4.18lnH—32.73
AV/m = s ! AV=9.45—1.31InH AV=38.04—1.03InH AV=7.92—1.04InH
Au/ . Au=3.94InH—29.63 >=1780 m Au=1.13InH—7.32 =640 m Au=0.89InH—5.69 =820 m
womes Au=8.0—1.1InH <1780 m Au=7.11—1.1InH <640 m Au=6.69—0.97InH <820 m
Av/m e s ! Av=1.14lnH—8. 27 Av=1.19InH—8. 62 Av=1.02InH—7. 44

4.2 $RKE K= X L

TEA N GHE B WPR 5 LW 3 % X (19 R 35

(0.992~0.995) , X [n] F4 40 3 P 5 KU /N Te B B
4.2.1  FRiE 5@t B o {EL i JX S 384 K T 1) R 1) 22 406 ok 5 3 K kA
Fi¢ WPR KRG 4] EEREAR 43l 3 4 (£ 5D oo W RN e R B A KGE Y R A
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N5 85 (0. 373~0.585),20 m = s ' LA 40T 55 T K u R ZEE N IEM . v s E A E Y N 7
LA AL o 52 30 AT A S e e 4 5 o 4% XUk 8 w0 535 o 45 306 XU R i 34
BIWE wov R Bk, HA5 WG K/ TEH 8

F4 204 FESEESEN WPR 5 LW X XU HEXT EE
Table 4 Comparison of strong wind data measured by WPR and LW grouped by height in 2014

) R 1) P u h v
NEE/m =3 $ bid AV/ o/ Au/ o/ Av/ o/
) R a0/ o/’ R ﬂ/— 1 —1 R :— 1 :— 1 R —1 —1
me* s me* s me-*s me s me* s me* s
100~500 376 0.988 —8.81 9.14 0.739 1.9 1.92 0.968 1.13 1.81 0.954 —1.53 2.78
500~1000 515 0.995 —5.3 8.72 0.783 1.18 1.94 0.981 0.47 1.87 0.973 —0.92 2.46
1000~1500 284 0.996 —3.33 9.90 0.563 0.63 2.68 0.974 0.74 2.05 0.962 0.16 2.86
1500~2000 237 0.995 —1.76 11.71 0.488 0.17 3.31 0.967 0.86 2.37 0.937 —0.14 3.35
2000~2500 215 0.995 —0.41 12.41 0. 715 0.04 2.67 0.969 0.93 2.12 0.958 0.35 2.92
2500~3000 184 0.994 0.49 13.00 0.737 —0.09 2.57 0.962 1.32 2.18 0.957 0.13 2.76
x5 2014 FERXESHK WPR 5 LW X RUEHE X L
Table 5 Comparison of strong wind data measured by WPR and LW grouped by wind velocity in 2014
Rt RAM AR e (LS. o
s Jaf R A o R AV,L 1 o/ B R Au/i1 o/ . R Av/ﬁ 1 ¢7/71
mes mes mes mes m:*s m:*s
10~15 1284 0.995 —4.1 10.9 0.354 0.62 2.26 0.975 0.76 1.87 0.963 —0.42 2.57
15~20 411 0.995 —3.75 9.99 0.373 1.81 2.95 0.973 1. 06 2.26 0.968 —0.77 3.62
>20 60 0.992 —7.23 8.24 0.585 1.04 2.52 0.972 1.53 2.43 0.961 —1.03 3.68
4.2.2  RE IR & & KRR AT W.WNW., NW X [ 5k H 42 32 WPR KT LW

it WPR 5 LW [y 4 U] T K R H B A% 48 (& 6b) s P 19 2% XU Im) T die K XU HE A — B, 251
S 27 XU | e R XU (L 6) , 5 2 8 R 4351 50. 909, W KM E—9.3me+s '(WNW).5.6 m+s '(NE)
0.496.0. 587, Y58 1 0. 05 B E VK KL, WH (El 60,
YR AU 8 — B L5 2 R AR 25 R A TR S DL SSW 4,203 s RORGaR R e A 3
KA E L ALE NW O N—NE, S, SW J5 {ii g A 2 & WPR 5 LW Wi 27 4> i 2 J2 09 48 d5c R R
(FE 6a) 5 5 & 11 45 AU T] T S 25 R0 — B0, 25 Mg Kk XFRIKUm S R 4351 & 0. 650.,0. 990,06 43 %A 2. 83
BE—1.12m s "(NW), 1.8 m + s ' (SSW), & m e s 5. 78 P HR R XU X g R 1) B e R Y AR

— WPR ----LW

6 2014 4 WPR 5 LW KR 2 (a, BLA7 2 26) P B KGE (b, BT .m » s71)
T R (co B m « sTHOXS L

Fig. 6 Comparison of strong wind frequency (a, unit; %), average speed (b, unit; m+ s ')

and maximum wind speed (c, unit;: m+ s ') of WPR and LW in 2014
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A — 5 H XU (1 — Btk 47 (&l 7a.7b) o K
U TE 340 m K LUK @& B )2 WPR 2 % KT LW,
ZREKR N 100 m JZ2(6. 7 m s '), FEE WPR
LI 52 AV )23 2% 2 B0 38 K 7 2 0 o it BHAN () L I s
PARME 22 573 45 e PR 3 B T 1540 m 2 LW 85 KX
b2 NN (WU P X 31 NP i B = 2 A S =10
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Fig. 7 Comparison of annual maximum wind speed (a) and direction (b)

at each height observed by WPR and LW in 2014
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F6 2014 ERAMHSER WPR 5 LW ARR[E RER uv 3 EXFLE
Table 6 Comparison of monthly strong wind direction, speed and u, v components
measured by WPR and LW grouped in 2014
i) L w4y v

H FEAKL/ X N7 o R AV/ o/ 1 R Au/ 1 o/ 1 R Av/ 1 o/ 1

me*s me* s me* s me* s me* s me* s
1 93 0.996 1.08 6.82 0.777 0.56 1. 84 0.987 0.54 1.55 0.974 —0.61 1. 64
2 59 0.997 0.34 6.59 0.793 0.53 1. 68 0.972 0.36 1.43 0.930 0.22 1. 64
3 169 0.994 —4.37 9.17 0.623 0.63 2.30 0.963 0.35 2.04 0.978 —1.22 2.04
4 147 0.995 —4.82 9.1 0.258 0.69 2.71 0. 960 0.13 1. 96 0.968 —1.16 2,75
5 468 0.992 —7.94 8.33 0.817 0.53 2.35 0.971 1.09 1.97 0.972 —1.88 2.28
6 167 0.998 —1.85 7.03 0.715 0.30 1. 67 0.984 —0.09 1.58 0.984 —0.15 1.61
7 104 0.998 —4.21 6.36 0.616 1.01 1.91 0.983 —0.26 1.67 0.979 —0.48 2.08
8 43 0.997 —1.98 12.25 0. 460 2.10 1.59 0.954 0.72 1.62 0.818 2.35 2.03
9 67 0.995 0.99 17.5 0.313 2.02 2.90 0.919 0.25 2.32 0. 804 2.88 2.77
10 249 0.993 —2.06 14.72 0.561 2.50 2.81 0.971 1.92 2.03 0.966 1. 56 3.75
11 153 0.990 —5.11 13.93 0.421 0. 26 3.08 0.954 1.48 2.12 0. 948 —0.92 3.28
12 92 0.990 —3.08 10. 28 0.669 —0.5 2.31 0. 887 1.64 2.04 0.983 —1.14 2.13
A 1811 0.994 —4.08 10. 82 0.663 0.85 2.53 0.973 0.84 2.04 0.965 —0.52 2.88

2009 ; HH T 5 ,2017) . A ZR PRI g BEAIG L5090 AR B
FAR BARE B 5 52 T 403 BOM 8 o &g 22, B B4R
0 e 2 v AR R IR L B T A5 38 25 (A B
INC—T7.94°~1.08") ,6 FHXTHL /N (6. 36°~17. 50,
P A A KGR RS R 240 0E B g R, 4.9 H FefilR(H Yy
it 0. 01 8 F MK P 5. AV B/ (— 0. 50 ~
2.50m-e+s ), 0 H1.59~3.08m-+s ', HESH
u T HERBE . AuW/PN(—0.26~1.92m s .o
BN(1.43~2.32m*s VD, HH v ER B&H,
AvEBE/N(—1.88~2.8 m s "D, K 1. 61~
3.7 mes ',

AT 25 A P XUTa] KGR B wo 3o R — BT
Bchy  WPR (g RUn) o 43 SR BE /N T LW, WPR
R L 3 SR g KT LW, X — 25 7 Ji [
[[] 2.2 #0 3. 2.2 5 prak .

i

5 o

(1) 5581t BE 0 A A L bR v 22
B w o S AR AR 25 BN A R BB
ROFEA AR 95, 97 0wl i O B2 (1) WPR J5 I WL I 2 X
Bm e 2 o B R

(2) HIBRBR AW 2= 8045 )5 » WPR F1 LW R XUEL
P w o3tk oo 4o U] XU B9 AH 56 2R 505 5o
0. 973, 0. 965, 0. 994, 0. 665, 45 E T 22 4% % H
2.0dme+s1.2.88 m=+s ',10.82°.2.53 m s ';
IR A 56— BobE b T RGE Y

(3) WPR 5 LW R KUK 1] | JRL 3 2k A% — 3,
F W] WPR WL i) AKSF KBk AT SE M 238 LW, {5
TEARZE 22 R 2 I K JUH R 340 m S DA i
JEEE I KL AR R KL AR A A B AE 2980,
1900,2740 m L F WPR JR 7 {86 #& /N T LW, 7£
1300,2740,1660 m LA F WPR X {i s K F LW,

(4) Fz B K /Al WK e BE 72 AL 55 A [\) 43 28 XF
o, WPR 5 LW R XUECHE 24 B A Bom i — 20t
LR K T 8] 1) — BOME L AE R K /Y &, & B WPR
LI K5 5 T A5 L R K 3 ] WPR 7K P KRR 3 BT LA
i

(5) WPR 5 LW K XU AH S L B8R B B
B, ] LR WPR S04 1 &5 i 45 43 B % 9 %&b
LW B 25 53 BRI A o BE/K CAERE K L 2R A 11
WPR 5 LW XUpp KU o 43 5 25 18 Bl = 5 A8 fk 3
FF A e H8 B SO0 B0 38 39 st L AL L 5 o 3 B 25
HAFEG o e B B G s E 3 17 WPR 5 LW X
JE 2 B9 DR o XU 6 [ S 7 R SR R 0 A T DT i
T T DA A TR AR R 5 JE B ey 2 55 100 28 Ak A5 3] 7y B —
[ 51 5 8 5 AN L5k 5%

S % Uk
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