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Determination of Refractive Index Structure Constant with Wind Profile Radar Data

RUAN Zheng, HE Ping, and GE Run-Sheng

Chinese Academy o f Meteorological Sciences ., Beijing 100081

Abstract Based on the turbulent backscattering theory, the calculation method of the refractive index structure con-
stant (RISC) is devised. Through analyzing the different data from Wind Profile Radar (WPR) with different ob-
serving modes, it is found that the result of the RISC depends on the adequacy of radar parameters, the method for
determining the Signal-to-Noise Ratio (SNR) and the confirmation of the integral accumulated gain. The standard-
ized processing method is put forward for the different observing modes of WPR. This method is used to process the
data from two tropospheric WPRs with five observing modes in Beijing in 2005. After consistency checking for data,
the vertical RISC profiles is obtained by using the processing method. The rationality analysis is conducted, inclu-
ding the vertical structure and seasonal change analysis and the comparison with results of other simplified models
and radiosonde data. It is concluded: (1) The RISC vertical profiles from different tropospheric WPRs are identical
by using the standardized processing method of considering the accurate return signal power and SNR. (2) The a-
nalysis of the RISC vertical profiles retrieved from the data of two tropospheric WPRs in Beijing in 2005 indicates
that the RISC decreases as exponential function with altitude, and the vertical decrease rate is 2. 6 dB/km in sum-
mer, similar to the results of other detecting methods home and abroad. The RISC simplified models in Beijing have
been gotten. The result of vertical RISC distribution in winter of Beijing is close to the winder result of Doviak’s in
Denver. (3) There is obvious seasonal variation in the RISC vertical structure retrieved from WPRs at different alti-
tudes. It is mainly because that RISC is one or two orders of magnitude larger in the warm and humidity season than
in the dry and cold season in the middle layer of troposphere, but there is little difference between lower and upper

layers. (4) A comparison case study was conducted with the output by using radiosonde data at the same location.
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The structures of the profiles are similar and there is obvious discontinuous stratification at the same altitude.

Key words wind profile radar, refractive index structure constant, detection mode, standardized processing method

1 5|7

WFL B (WPR) 258 R bIE 5 i i
I AR IBOR AR B A s 3 AR oo B 5 B
(RIS 22 (I SCE ALY . Bianco 487 An-
gevine 55 i 3 R Al WPR K BUM 15 B Lb (SNR)
S EITIEE # TR R Z (CBL) ke ¥
(5T s Raddy %55 ) F RS2 8 TR BEI0%E kL, Xt
T S 1) 0T 3t )23 v B2 728 Ak DL R R 7K 2= AR 4 4 B
%% ; Muschiniski 281 F 0 A2 2 WPR 3 5 7 [0 |
IR BME S WG, WS T R 2 A . X
2l AP R ORI A R i A 4 4 L (C) LS
FEAT T 4305 DHHRBEsE R R b mt I s SR o3
Co VLB AR B e 01 TR TR B A5 5
#17 VHF Bk S 8001t . YA FREKE, K
WPR 203 19 )5 7] B 3 By R oK 5 A 1) IO
BLAE 5 ) RUER £ 75 1K R T4 5 D 38X 2 TR )
i A5 SR HEAT T 4087, White 587 R FHIR
1455 Ty 48 e T B R B B BE A8 A XK 2 10 43
FATIE5E s Kitamura 555 35 45 0k FXUE 2 5 ik
ARAFYIR 1145 5 T A48 23 A R AT B 18R T 5% 1 A
58, PR T RS AR X AR E S 2
BRI oy AT O HERR AL S BE Rl |

IR B3k 2 Xty 23 KA H bRl AT
TR, AR B W) EA R, KA
FL B B T RICET E T B P RO SR 85 JE R B
PRIV g B Aoy R, IXUBR R B T8 A X AN [R]44€ 000 vy JoE
X, BCE AR IR SEORE A28 BT
s AR R

HRAZEHEFEIRAE, KL BxR BE
S5 ) FE Al SR A X AR [R5 MR L i S R
GEr s AT AR RIS, R R O K3
ARSI AN, (HR 5 5 DR m il 5, W58
RSHFME TS HBCE A K. Ry T
IR AR L B R M5 BB RE T A BEAR
WPR B E WA R S HORE 5 Ak B2 B0 1145 5
HEATREEAL AL B, A5 3 FRAE S PR LS B8 ) 1Ry
fEZ i . X [EME S R AR A AL P B e+
325 FH X DR G HBCSS F) B 8 J7 RRA [r) R A =

I 1) 7 A SR A T IO AL B LR 5 S A B
PR A TRIN . TTRE] C, M IERfE 545
ARSCAESIHT 2005 4F PR X2 XU 2R 7 3k ]
W Z AR OB EAS L Sy TS AL AL B
Tk FEXPAL S A BRI T X LER R 0 A . R W
AEALAL B SO 1Y L 221

2 ETF WPRBHH CHEFE

P b fe R A A a) [ i U A AR
DX AR I 25 A LI 21 %] i R 8 1) J T S
Re T AT IR F R (C) Fon, YERBELATF
f T X, Ottersten'™ 45 BRI () 5
KA G REER H R AR K R

7=0.38XCp X", (D
Hop, A G, A my C AL
m 2y IR me . DR A FEL R TR U
LT o WX AL REP Y B . R H AR, SO
X KA FHE 5 DR R AL, 513 T RS i
FC B S R R A T Ze
XAt 0.38 X Ci X QM

T IUNS , ,
ZTXIKE T RIKD @
5 (2 SACAGEIT 2 BRI E T4 B
b _ PGLZCHy .

10247 (In 2)R*’
HETT 5t RS 28 B SR R R AT 5 8 45 ) 5 B Ay
HE

c P.R’

T 73X 10 'P.Gler/D LI
Hrp, PRSI, G R R&H 25, 0 N IRK
W TEEPERTEEE . b Ry R ko 9 2 TR
R EVRYIBEES, P, iR EUES IR, « AOLH, ¢
K TEIE, L MR,

RS £k B 38 2 LA S5 5 D) 233 4% B A
PSR, T R EME L (Sw,) AL
KX AAEFL BT AYIR [FE 5 D)% P gE A7) .

P, = Sw, P.. (5)
WEFS IR P, Ay SE0 ) R GE e R N okl ol
i

P, = KT\,B,N;, (6
A, K 2R %E 258 BUEh K=1.38X10 %

4




134 DUAESE : IXUBRER TR IR R AT 5 3 2 B R 5

No. 1

RUAN Zheng et al. Determination of Refractive Index Structure Constant with Wind Profile Radar Data 135

Cf7: J/K D) Ty & P4 FE 3R 1 7 18 20K
PLRGEMER IR . Py J& XUER 2 B a8 HE b iy e A
W, By NARBHLAY 5. BRI, X RT3 45
AL Ch AR B S

Sw, KT By N/R?

2

Co 7.3 X107 A P (h/2)GL*" N
Fea)e

Cﬁ == (ENRORZ ) (8)
Hrp

C _ KT()B()N{

7.3 X 10X P,(h/2)GL*

(1) LFEKW, C, 5RFLEBHEFYIR (PO H
BEBEIE QO Kb TEE (o) KL (G, A%
BHRFE (L) M R (No | HIHLAE T8 (Bo) .
REMEFRE (To) FF238A K, 5l AR CXEH
IRSHGHATE AR W C A B 5K
(8), Ik, C, WA EEHETAEEMRE (Sw) 1
A E o XFR BUES(E M B (S, ) 19 IE A Ak 0 2
PONOR = NiUE S0 R

3 HIEAEAE

JRUBRZR B 5 % Ty 8335 2 JBE 119 246 %) 22 A 143 IR
ME . IR [BES DI F e bR R AT T3 43 A o
fEAEMEE (Sw) - Eid W FIERGEM AR (P,)
AN R FIE S (P, H TR L & s
B B ) G B T A3 A e 2 v S AE RS B
BT BE AR 20, e Al S A 5 M b i T
i3 R B IE . A REAS 23R [0 {55 5L
MEIE L (Sak, Do Co IO B3 75 B 0TS [ SR 00 A5 =
TIRSHGE T FESHHEA TR A A3, X R
53] S\ UM A T et BT RIYE . A REAS 3
Co MER R G 1T AT 633 25 B 43 A rhoR O
PIRRE R O W N 32 HLE AR5
3.1 ESEMREHE

B B i8R X 5 A T BB ik
FARGEMEE 1. MG T BT A =5
(D Bk P55 59 2o, (2) S (5 00 2.
(3) DR L oA i B s S B2
AT B, FET XHES AT 80, & A Ry 44
T2, A AR A i R InNDEIEA T 2
s = E PR S M LA 25 A A BB R AN A ]
1), JELE BN S (S R AR o R AR 5 B

26, BHR(E S 2T m AMTFBNURERZ G, (5
BRI T m? . MR SRR T om 4%,
o Ze3t m WHITF BN RBCZ G S 97325 m.
MR RMIT I JE AR S DR T 3R
SR 1B P UL KGR Swe i35 Fo (1
SR FET AR 1R RE AK0 » 51 H A 25 12
FAIFIRG 5 238 52l 4 AL S0 iR
[ 35 FE A P R SRR LA T
AR 25 TR 2 S TE TN 2R 8 B AT TIE
1%1]5)5%1%%*}%%%&7"7 F=F, /Bv gi@@fg%jﬁé
TS, F=F,. 38404 i 223648 TR
REFE . 2858 n W25 SwfoiBas i Va1
155 25 BUM UG R A5 1 (Swo)
SEREMLL (Sw) MI3F GRA dB) 41F

Swe = 10lg(m = i+ S (9)

B

(o FH AN ) A R0 ek e P45 5 AR Ak 3 2 B
(m, Fy n) AR, G S A BG4 2 RG 55 WA
PEARAE =) AR BERY Swe 3R BOTTIE AT . AR L
TR = R AR I T AL B B AR A
1 S5 Cr 2 BR 2 .
3.2 HFNSHATEULE

JRVER 2 R AR R ARATHIR (1455 1) B 0 i T
o (Sw,) Ja» EIEMEE IR G SR P,
P AR CL A5 IR R IR A S HL A (8)
G T RIS ISHOT C MR, 2T Ik R YL
AT PRI A F0FEAT PRI o 18] A7 b 206 2 kAT b
W XSRS TR P MR GRS
ZB N 7 2 BEATRGN 2 B2 T IR A X
P Ny HEG I EIRE T . 552 B0 E e Ak 1t
eI A (&), MR IRM AR IR T LR 5 R
C, MBI MESFERIE Sw AL BEIR T
FLEMRLL Swe, » IS5 TR RS R RS AG5
Coo TRl 8 1 FHA [ 00 A 500k AN ] 40 o
JEE DX ) HEA TSR AR AL PR T Ik 2 ik
PRI . i ZARYE AN (8) XI TR IAS BT
MBI EE . T IAZEE RECL F9ME R
FE S IEME L S RAGTE Cro

4 HRALESH

4.1 #H
IR R 1 AE AR AR 6 JE 3t A T R A



P

136 Chinese Journal of Atmospheric Sciences

32 4%
Vol. 32

JZIRERLR B iE 2005 AEHEAT AR I 5E . L X
2 17 WPR {55 %R [E] Ry 2005 427 &2 12 A,
Xtz 11 A WPR 56 SRkt a o 9 H % 10 A,
e e v R | i R 1N =" 0 B A [ 0 e i
A3 XF LRI Bsf SR FH 28 20 WA %) 77 =K

145 R XUER k75 18 R GE Y P RE S E R A
FEARSE HABSBETE EIFA LY 15 4380, Xz 1
TRV I oAy = g AR g 0 s o R I = 3
12~16 km, XFAS[F A& EE 20 mk e . Hs =
T D0 A = A7 600 B B K 43 A 120 m,
240 m, 480 m; XYR)ZE 11BN HPAFR MR, i
KA A 6~8 km, R E . ARPIFFAEIIAR
P RIS 2R P B J o R ok o i 4000 0 =X, e 3
SRR GE 7 0 [R]IPR A5 T B PR B A3 PR, BR
JER YR 240 m, PR IR 45 H AR B e 22
KEMMLES

T A B AL FE LU P PRI 2R G TR R
BRI 25 5, Xt 183 AN H . 29 =5 &K
PIRRI B AT TAbFE, s 5 2 . Bk DA G4y
K2R, N RIS A Ak B i ek A 3 T s A SRR
WHERHEAT T C, ABEAERXT A fLC 3 FLZ5 1
() ZE T ARG TSR .
4.2 BRAE

X WPR FEI AR B 28 40 A Ak 33t A A
RefH 2] Co M ) Al S M, 1 58X S, B BAIN,
WPR A 77 R 2 A5 5 A P R H 29, 4 S, H9
AT BIFIFARIE, A (9) 4TS Y
Sxr, Fl Sse IR AR =T R4 H 045 1 A 58
B, TR E AR R T BB IE, AT
BLVEATHIIBAR 85 1T I s A AT R4 T B ST A ek i
LTI IE . A BRI BB YIN S, (6. BHEAE RS
W RS, v REE R G AR 2R, K
A EEXTA ] R S U i AT e

XF WPR 050k RLE AL AL ], 38 I AL 45 B
RS RRTEA AL B RRHEAS [R) 7 kAN [ I A5 2K
KAMEmSEL MAAK (O K& EKN C R
B, MR C, 5 Sw, « RIERA, th Bkab#1G5)
1) Swe, BEG R, BRIt C) By Ak S3(H .

4.3 C HEE—HERR

HT C XRRE., BE. 2L ERK
J R FESEAT ORI EL AT, BERRRE R, D
BRI R0 BRI AT B AT o A6 A B v
B B, O BRI B (B A T L I R R
BRI BRI PR A TR B, B T2 1T A
RGBT B KR 5 Bk 8 ki, Shy b S 480 55 K
o BE B A5 S PR A SR RT3 B AN T B ) il LA
BARERDIAR 325 50 S B0 AN o 2 R iR 22, X LE
3BT 3 R B B o R 2640~7160 m,

4.3.1 #FREE

H TAREE TR IR R 45 . RS R INFER
TEBRES R RIME , PR XUBR R iA 5 A2 4TI B SR F
T RGNS IR, A hFRA HIT5E R,
PRIMZE R B — W2 . e i WPR &40
MR 225, RIAFREA 7 S8 115 T PR X2 X
R TEIR 9 H 20~23 HIEZDUAIER H 1260 41FE
A G FEAFRE B, BRamE 1 Fsn C
fl 5 BRI RE & B W B A, TP R B
FEE B 5 0] A B — 3otk e A, %)z 11 A
AR E VRS B2 R, B {E A 2=
2 dB. AT DA RO A 2 W AR R G = 1] 1 bR
MR 2 . B — AR IS S A Abr e i 5k
FERRAS IR 22 AE 1 dB JE I . 2 A
ALY, PR R KU £k T R AR AR 1R 2
2 dBHOCH AR, B 1 R R 1T
B CASBAE S )2 T RIA L, fEmE LR
AR IR T REZ th T I XUBR LR B 1k R GoxT

*k1 AHBNELEEIRZHEBSHR
Table 1 Typical parameters of two Wind Profile Radar (WPR)

P/ kA, W BkebESE BkebdsE RIS RE&H MTR T AR iEryEs

A= mm MHz (5N JAH/ s J¥/ s #/dB #i/dB SRR B 3 K/m
XWZE TR 674 445 1% 40 0.8 20 28 300 4 256 120
th 72 1.6 23 33 160 6 512 240

& 198 9 23 33 32 16 512 480

MR TE 674 445 fi% 60 1.6 6 25 16 32 512 240
= 156. 8 12. 80 6 25 16 17 512 240




134 DUAESE : IXUBRER TR IR R AT 5 3 2 B R 5

No. 1

RUAN Zheng et al. Determination of Refractive Index Structure Constant with Wind Profile Radar Data 137

SNR A& BT AN A 3
4.3.2 3 WPRAEH C #stit
k20K 55 P 8 WPR R Bk C Al B
f—FehE, XF 9 H 20~23 H NP WPR 3R HU4 3
JINESF— YR ZZ R LI Fr AEAR s Z R 245 SR A7 B Ak
SR PR, SR T A [ - B ) i S A {1 380 4 [ B
FERMEEEE b, #7581 41 i 5uds A7 %t
Feor#. B 2a 2 29 A AHSBES 2] C, 7Y i) 3
oA, 5 km SEELA T B WPR 1 C; Al 5548 25
ZERINBAF I —BME . TERIBR TARBIR 22 152
J& s Wi WPR FEAH A = B L C) B 22581 il
RAnE 2b fron, B B 22 B3R 0 A AR AE B
WESAMEIE , s REAR G, K 107
1 LR REAS 1 22 Y BRAE R f Ol . (AT — L8 b
XTI ES 2R T E A B3R 1) 4 ) s ) A 2
L5 4rh ey, K miiis sl i) P BE AL AR b F 3
FERRTEI Y C BRI —30 [FIEPIE R 48 SNR
FRERBUNEMAR S SEC RS RN 2ER,

8

— WPR1
7t — WPRII

6._

5._

Altitude/km

—216 —1I5 —ll4 —1I3 —12
lg C2/m>?

K1 G A2k 3 B2 A1 0 L

Fig. 1 Comparison of vertical distributions of C% mean results

retrieved from two WPR’s data

(@) — WPR I
71 —— WPRI

Altitude/km
W

4_

3_

Ig Cf/m'Z/3

2 . . .
—16 —15 —14 —13 —12

DLE SR 3 0] e S SO S A5 R B 2. P AE
WPR 5730 (1 B A R LA KR 22 70 Al 45 28 A
o R RS AL AL R 7 5245 B i WIHE WPR H30 9Ek
X Ch RS R — 2.
4.4 C EEEGEESHT
441 C EAEH

D HEAT C e ELAS A G T s X RUBR 3 TR X
WE TR T ] 24 HAK 252 YR, =ittt
756 AN SCPFHEAT VS AL B GE T T R Ak 2
H R B M T2 A S R e VR E . SR
W 2 R ) b 90 2% B0k 0 O i O A T4y
T K L km R EEAR B TR L R . B3 R
HEARAL RS 1 = AR CL 43 a3 A1 P A B e B
L5 BB . TR RO

C2 = 7.0X 10 e300,

LA M AIAE R EON 0.9, KW =K CT AR
FESSRAE 3 B 7 1) B i e E R dr . O R
3 R (IR AL 1077 ~107"7, F 2~15 km
BV EIA G T BB 2 2. 6 dB/km, HAE
LA 4 R s R P A PR3 5 L PR A S
RO G, SIKIBAE T 1994 AR5 E] 1L a
X Ci B I 2. 4 dB/km Fyb IR IEA LRI, A
3ThAMER L C, A WL I 2S5 45 40 . TEREAS o
e B HUAERE 1 i R R DA 2 U X
PlRZ &5 HI R Cr AL Ph 3% 38 A7 e, X i TR
R R ELA A AR T A T B R A 5P
VA PR B2 ks £ 2 ORI BEORHA3E1E 7 H
X C, 3 HMR A RO L AR T
F) 225 1T R b (0L ik 5 PR 2 SR
VIR G B 2 R L S 114 J5 PR i A

12

(b)

Frequency (%)

230 10 0 10 20
Deviation/dB

Bl 2 ARARIN 2] C PR T B3 AT () AR (b)) [

Fig. 2 Two mean profiles of (a) C} retrieved with WPR data and (b) the frequency distribution of C; deviation at adjacent time



X " B ¥
Chinese Journal of Atmospheric Sciences

138

32 4%
Vol. 32

4.4.2 EF T4

itk — o B Cr Ab BS54 BPE, X
A ) e S M AT B X 2 T R o kb e AT e 1
Bt MBIRRIZESY C A P50, 4 7
AL 10 J. 12 J C G PgERIENE 2 B ZE.
A BMRERMEAERE 4 hifFfred, IHTESREH
(3 B0 A M 2k R B & eRgl, Hrp, 7 R

C2 =3.0X10"e 2,

18
16k —— Aggregate profile
of three modes
14} Exponent fitting line
E 121
2 10F
E
£ s
< 6}
4 -
2 -
0 . . . . .
—18 —17 —16 —15 —14 —13 —12
lg C2m™3

B3 Ch =i i i AR el & it £k 1A

Fig. 3 (% aggregate profile of three modes and exponent fitting line

10 AN
C2=2.0X10 Pe @M,
12 1R
C2=6.0X10 e *%H,
M ZEFNAZE C, Bl B2 i WARS B ok, %
WE ZE C, MMIRZ 25 200 3 1 A2 e /N T4 2,
BRAWIZ Cr WA LR . JEHAE 2~4 km &
FEJOFEIN — B PE R RAF; Rl TR
s MEERCR, Cr FEHE 5 10 B oA Fh KA TR
g, UHUETE 5~9 km s 2 YE RN
HHE,
4.4.3 L REACHER 2T
KA I G55 5 C (H I 1 AR K
B . 2 1 R [F A R KA 22 5, Doviak 4§
HRAE 56 [EREEP i 22 M PHh A AR BRI B R A 1 C
rh i i v AR A fRT A7 Dy
C2=3.9X10"%e 2,
Kl Sa Attt X C; fE5AE 12 H PB4 R
AR (S22k) 5 ERIP h 2 M PHB B4R C
TP i v B A A Y TR AR R A (BRIP4 . 3R

18 b e Y o ~ B
16k HISR FRLEALA BE 5 R BO dbae 12 7 C Bl B2
14} AR A3 5 P A 2= Y T A Y — BOPE 3T . P
g 127 Cr R —30 TS RAR T B B AR
> 10f — N . e
2 .l Lul AL AN, 12 A6 HIX C Bl s B A8 Ak Ay i
S Ay B —0.56, JLO T ILBUR 5% —0.5, o]
ec N oy —
4t HE H T P ) R S LA RO AR s, 1A
3' 5bomdt X 12 H C, F¥i P45 8 s 5au &
e A T e PRAC, KPP RIALE 12 km DL E, WPRKE C. {ERE
2, 23 . . . e g A
le Cu/m 2 AT R AR N, C2 Bl AR . RAT G
2 . At 4 W 2 > R N
G | SO BLEE, 5 Sterenborg 48 I H2S WERH 51
Fig. 4 Distributions of C2 mean monthly profiles
14 (a) Denver winter 8 (b) — Beijing Dec
22 e Beijing Dec 161 Exponent fitting line
14}
_ 10 _ 12
S 8 S 10}
=] =
£ of £ 8t
< < L
Al 6
4 -
2F 2k
18 =17 —16 =15 e e T B TS TSy e ¢ p— 0
Ig C,f/m'Z/3 Ig Cﬁ/m'Z/3
F 5 (a) bR S5PHEAZ C RBBRIXT L s (b) db 12 A ChASEASE 3201 BB ek B &

Fig. 5

(a) C? simpified models in Beijing Dec and Denver winter; (b) distributions of C% mean output and exponent fitting line in Beijing Dec



134 DUAESE : IXUBRER TR IR R AT 5 3 2 B R 5

RUAN Zheng et al. Determination of Refractive Index Structure Constant with Wind Profile Radar Data 139

No. 1
18
16+ —— WPR
Radiosonde
141
E 12'
> 10F
=
2 8
< 6F
4_
2_
0 ! ! 1 1 !
—18 —17 —16 —15 —14 —13 —12

lg Cz/m 23

A6 WPR IZii C B2 5 RARA VL8 CF B 1
Fig. 6 Comparison of two profiles of C by using WPR data and

radiosonde data at the same location

Ci 132 AR AL A AR A
4.4.4  HIRZFOHIT AR A

FIFHERZS Bk, a5 4 99 3 0 1 B
JENO RS C B . TR A PR 1) e 1
WSROk, C BRZAG R A 09 b 5t X AU
W Q® B NEE YRR NI RLS R, BTl
R2SGORHE BL 3 BB, MELIS 3 C) BRZE N
TEAN A, (HURLER S 2540 5 ) B XUBRER 75 ik 9E
BB MG AT, B 6 7 H 24 H 08
B et FRD SR AR R C S E
&5 H 07~08 Bf WPR #RIE T C, V3%
B AR EG AT I PR AR T YA AR B Y R AE 6~
8 kmib ¥ RS Z L5 A

5 #RiE

(1) JEEXF 2238 WPR SR 28 58 F A [A] 3R 00 45
2[R AR R AT X LA A, 2 X IR [l 5
TRAN S R AG 5 A FERLE AL AL B 7 28 . BTk Ab 7
JE AR TE WPR AG B C2 R H: i v BE 18 o A e —
B, RN AR, LB,

(2) XAt T b DX ER XT3 2 WPR 5 45 W08 0 %5
R L AL B M A H, C 3 B0 A S 4 A8
Yk 5 E P AMEI S ) C 3 B2 R AR AR R
FEAL, A ZWMMAR R C 434 5 Doviak F] FH P+
AW GRS H 1 25 R A, B WPR i
R ZAGE W C: JRAER .

(3) JRUBRZR TR s WL #5 51] AY b 2t e IX C2 B )
JEARAFAE RN B B ZET AR, HARE 2R
EHEREZET C AR TR Em—2m

B MZE S22 X i, HIFRRA R T
P2 HE5E .

(4) XF 2005 AWM FEARE 0 43 B K B, 230 b
T LA EEEE B F % SNR SR 45 5, % by
&S TP A BB C, G5

(5) HHR 8155 19 Ty 22455 % B2 43 A Hh %) SNR
() IE A PR B B ) T IRUBRER TR st Co 1 i Ak
D A 6B — 25 B XU 4R B 3 A 1% 43 A v v
SNR 2T .

(6) M WPR X} C; 114 Sz 38 i 1 5 38 25 96 k)
C IR EE AT BI LA s BRR S RBOHLL . 5
LR SOl RN LR R SE I R — L.

Bt X TSRS T SO LR A RS = A
ST T SR AL B B B ER Y

S 2wk (References)

[17] Bianco L, Wilczak ] M. Convective boundary layer depth:
Improved measurement by Doppler radar wind profiler using
fuzzy logic methods. J. Atmos. Oceanic Technol. . 2002, 19
(11): 1745~1758

[27] Angevine W M, White A B, Avery S K. Boundary layer
depth and entrainment zone characterization with a boundary-
layer profiler. Bound. -Layer Meteor. , 1994, 68 375~385

[ 3] Raddy K K, Gen Biao. The Meiyu precipitation cloud system
studies using wind profiler in China. 32nd Conference on Ra-
dar Meteorology. 2005. P7R. 2

[47] Muschinski A, Sullivan P P, Wuertz D B, et al. First syn-
thesis of wind-profiler signals on the basis of large-eddy sim-
ulation data. Radio Sci. , 1999, 6 (12); 1437~1459

[5] S4RYE, BEKAT, JE%. VHE 3k 8003 5 2 XU 26 i %1
ERPURIATE. KA, 1985, 9 (2): 113~118
Ma Zhenhua, Chen Daren, Zhou Biao. The numerical simu-
lation on the tropospheric wind profile sounding by VHF ra-
dar. Chinese Journal of Atmospheric Sciences (in Chinese) ,
1985, 9 (2): 113~118

L6 Brhk, B4, SREMR. RUBZARM K 2= R 458 7 ik i
WFFE. BRI S, 2002, 13 (5): 170~179
Ruan Zheng, Ge Runsheng, Wu Zhigen. The reach of a
method for the rain cloud structure with wind profiler. Jour-
nal of Applied Meteorological Science (in Chinese), 2002,
13 (5): 170~179

[ 7] White A B, Gottas D J, Ralph F M, et al. An automated
brightband height detection algorithm for use with Doppler
radar spectral moments. J. Atmos. Oceanic Technol. , 2002,
19 (5) . 687~697

[ 8] Kitamura Y. Vertical profile of raindrop size distribution by



140

P

Chinese Journal of Atmospheric Sciences

32 4%
Vol. 32

£9]

[10]

[11]

(12]

[13]

[14]

using 400MHz wind profiler in stratiform rainfall. 32nd Con-
ference on Radar Meteorology, 2005. P7R. 10

Ottersten H. Atmosphere structure and radar backscattering

in clear air. Radio Sci. . 1969, 4 (10).: 1179~1193
KRS, HEE, BA. HHER4LY. et S,
2001. 70~93

Zhang Peichang, Du Bingyu, Dai Tiepi. Radar Meteorology

(in Chinese).
70~93

TP AR KRR R TE, Jbat: SR MAE, 2006, 63~103
He Ping . Phased Array Wind Profile Radar (in Chinese).
Beijing: China Meteorological Press, 2006. 63~103
KRS, ERRS RAMBOE IR, b KL,
1995. 216~253

Zhang Peichang, Wang Zhenhui.
crowave Remote Sensing (in Chinese). Beijing: China Mete-
orological Press, 1995. 216~253

KB, TR R ERAE R A G LI SR MR
Sof R, 1994, 15 (1): 19~26

Zhang Xu, Zhou Xiuji. The observation experiment of atmos-

Beijing: China Meteorological Press, 2001.

Basis of Atmospheric Mi-

pheric refractive index turbulent structure constant Cz. Jour-
nal of Applied Meteorological Science (in Chinese), 1994,
15 (1): 19~26

IR ST AR, AR ORI X R ST S R 4 4 B

[15]

[16]

[17]

(18]

SRR B b SRS R I, 2005, 17 (4): 485~490
Sun Gang, Weng Ningquan, Xiao Liming, et al. Profile and
character of atmospheric structure constants of refractive in-
dex. High Power Laser and Particle Beams (in Chinese) ,
2005, 17 (4) . 485~490

Doviak R J, Rabin R M, Koscielny A J. Doppler weather ra-
dar for profiling and mapping wind in the pre-storm environ-
ment. IEEE Trans. Remote Sens. , 1983, 21 (1):
25~33

van Zandt T E, Green J L., Gage K S, et al. Vertical profiles

of refractivity turbulence structure constant;

Geosci.

Comparison of
observations by the Sunset radar with a new theoretical mod-
el. Radio Sci. , 1978, 13: 819~829

Gossard E E , Wolfe D E, Moran K P. Measurement of clear

gradients and turbulence properties with radar wind profilers.

J. Atmos. Oceanic Technol. , 1997, 15 (2). 321~342
éxi”évi’ 'fﬂ‘fﬁr‘s E‘:E‘zﬁv . ]:UH:I/\ EEJIIJ‘FJT(EIJE/J Fried %ﬁ

ro B2 I AT SR A M R AL G O BUE R AL a.
“hEER, 2000, 16 (1) 63~65
Li Shuangxi, Fu Yuanfen, Huang Yinliang, et al. Deciding

RHEEAT

the constant of refractive-index structure coefficient C2 by
way of the Fried parameter ry at Xinglong station. Journal
of Tianjin Institute of Technology (in Chinese), 2000, 16
(1): 63~65



