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Abstract The Rapid-refresh Multi-scale Analysis and Prediction System-Integration (RMAPS-IN) is used in this study to
merge the nowcasting three dimensional high spatial and temporal resolution wind field from Variational Doppler Radar Analysis
System (VDRAS) with the wind field observed at automatic stations. The results show that the analysis results can obviously
improve the wind field. (1) The long time series objective test results show that the absolute errors of U/V components are 0. 05
and 0. 06 m/s, respectively; the absolute errors of U/V components increase with the forecast lead time for the 10 m ground
wind field. (2)For the cases of strong convection, the root mean square errors of the 10 m ground wind speed and wind direction
are respectively reduced by 0.3 m/s and 13°, and the root mean square errors of wind speed and wind direction are respectively
reduced by 0.8 m/s and 10° for the 3-D high resolution wind field. The wind speed and wind direction have been greatly im-
proved in plain sites and the improvements are relatively small in mountain sites. (3) A detailed analysis of the rainstorm oc-
curred on 20 July 2017 and the thunderstorm gale occurred on 7 July 2017 is given. The results show that the RMAPS-IN wind
field fusion products can provide more detailed and quantitative description of meso-scale systems.
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Table 1  Objective verification results of 10 m wind analysis and forecast (unit:m/s)
U
B i) Ch) s~
i LR -2 i 22 WhmMigre THgiRE - £ 22 WM  THgEIRE
0 RMAPS-ST + IN 0. 09 1.10 0.41 0.03 1.22 0. 46
,,,,,,,,,,,,,,,,,,,,,,,, VDRAS*IN .%o ...O0s8 00 000 04 00s
1 RMAPS-ST + IN 0.16 1.94 0.97 -0.05 2.05 1.03
,,,,,,,,,,,,,,,,,,,,,,,, VDRAS*®IN oot w2 04 00 o2 046
9 RMAPS-ST + IN 0.21 2.11 1.11 -0.12 2.21 1.17
,,,,,,,,,,,,,,,,,,,,,,,, VDRAS*IN .06 . ...ne . .om ..o o Lee LT
3 RMAPS-ST + IN 0.29 2.11 1.13 -0.31 2.23 1.22
________________________ VDRAS+IN %0 L o8t 0w o n& 08t
A RMAPS-ST + IN 0.35 2.11 1.16 —0.45 2.28 1. 30
,,,,,,,,,,,,,,,,,,,,,,,, VDRAS*IN ...%18 . ....1n88 [ Oet b0 L2 Loz
5 RMAPS-ST + IN 0.39 2.14 1.19 -0.59 2.38 1. 40
________________________ VDRAS+IN 0% L8 . re ooocee ooz LB
6 RMAPS-ST + IN 0.43 2.19 1.24 -0.73 2.50 1.52
VDRAS + IN 0.18 1. 96 1.07 -0.03 2.14 1.23
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Table 2 Objective verification results of 10 m wind analysis for convective weather cases

. - S Wi
% T KOTRRE PG i iR T4t \
(m/) (m/s) B TRRH © © mEy HREH
RMAPS-ST + IN -0.1 0.75 0.55 0.83 0. 49 34.0 22.8 0.68
VDRAS+ IN 0.1 0.45 0.32 0.94 -0.09 21.0 13.0 0.81
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Table 3  Objective verification results of 3-D wind analysis field for convective weather cases

X M)
Ji % PN HOORRE  PHEX . PHf%E BURIRE  FHed v
(m/s) (/) @xms RRE ) ) gy RAR
RMAPS-ST + IN -1.03 4.54 3.33 0. 60 8.32 67. 84 50. 89 0.33
VDRAS + IN 0.59 3.74 2.74 0.76 6.77 57.87 40.71 0.43
ity S XU R IR R R AR B TR FE AH H T RS BRI (] 3 H AR AR BT DA B A AR
A REEK R EH ETPESFTE—E IR 2E B . KRS SRR L R A XU 4R I8 KU

(B 55, 2012) o T3 8+ S50 £ BERE B0 47 Bt 22 ok —
BE R 2% O B TPl R 28 0 K 98 A7 TR B AN B E 1
SR 08 A BIE 5 3 36 A 0 i AL S MR B RS
i GO 12 3t XU £ R 8 ORI s O 2E AT T

YT MR 220 1. 87 m/ s, KU #3977 iR 22 0 28°. 1%
RIS P EUG AT AL — 5 WA 52 kL (X TR 3
il B0 T L 2 2R Y A X e IR ) E R A B S
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Fig.1 Absolute deviations (a, b) and root mean square errors (c, d) of wind speed and wind direction of

RMAPS-IN based on Scheme a(a,b) and b(c,d) and wind profile radar observations

4 KUGEIET IS a Al b 4329 RMAPS-IN X U] 738137 55 KBS B 326 /408 2 WL Ay IR XL 1) 28 o i 22 1289 7 AR 45 22
Table 4 Absolute deviations and root mean square errors of wind speed and wind direction of RMAPS-IN based on

schemes a and b and observations of wind profile radar/sounding in different sites

Wil IR - VGRS i 22 (m/) WSR2 O W TRBR 22 (/) W RG22
RMAPS-ST+IN VDRAS+IN RMAPS-ST+IN VDRAS+IN RMAPS-ST+IN VDRAS+IN RMAPS-ST+IN VDRAS+IN
W 2.68 1.76 30. 70 15. 94 3.22 2.09 41. 44 22.62
MWL &
3.48 2.30 46. 10 26. 56 4.61 2.98 62.55 41.22
A Y 7 se1 aer T 59.89  46.01  as3 348 e 63.43
T KU 2k 3.06 2.74 38.04 34.29 4.14 3.74 52.53 48.30
T RUEL 2.98 2.96 49. 46 44,53 4.16 3.89 65.18 61.08
EmE KUEL 3.32 2.46 56. 63 46. 04 4.43 3.18 71.73 62.70
JI9N KU 2k 3.62 3.27 55. 61 45. 68 4.92 4.72 73. 40 61.51




B B IS PR = R T B O IR R I 3 TR TR R RS R T Y 249

5 AR o

5.1 FiEMEKIEERBPHE AR

Z B IS i A PR 8 S AN a5 R JL TR 5
Wi, 2017 48 7 H 20 H R4 B4 (8] b 52 #b X B
FIKFE . FEDRE B 2z A IS X 45 Ry
by DX B TR JHHAE B L G L RIS S e S B
R S FF A B HL A R X,

B 2 435k 2017 4 7 F 20 H 16 F1 18 B} (fi
Sk, FREDJE R X 3 F % a f b R0
RMAPS-IN 10 m {5 X353 H14 (22 f1 b J2 &l 2d
e BRI EB A (E 2¢ T D K5t B3
X5 B3R5 90 2 E 5 (E 2g fit h),
WAl LUE 1 3T 07 % a 7331 RMAPS-IN 10 m
2 X 43 BT A A6 AC 3 Y AR AL AN 52 L 55 L1 3% = Ml
X Bz ] A b F0 g B 4 X [ B3 4 vk 52 00 KUk
(F 2a,e.g) s H X350 10 Lo A % L i s & &R
RV M - 1500 m X375 43 17 3 (IS ) e A S — S0 74
A A P S T T 20 BT L ik K B K AL

J5 % b X T =4 XU e AR R B K IXCRIHIR 2
g H g IMUCEL . 16 B 2b) 3 F 7 % b 15 511
RMAPS-IN 10 m = 35 53 7 G 76 % = I FE [ i
S PG R i AR IR S DD AR b T R A R 5 R R
1500 m = 37 43 A1 3 o4 14 A6 X5 i P8 XU AR D)
AR A X (B8 517 B, 1500 m 25 K3 4 11 47 (&
2)) At mt b E8 2 v a5 A . mE AR S I R
T V)AL W] AR 2 B 7 S AR AT L B LR 2% —
14 R T DX 32 B0 32 1500 m ey H1) 748 2 i 0] s e XL
S [ R IS 1L 5T 2 1 Mg B (B 2o
A6 R R AR 2 Sy 55 1 P R A . AR bRl X P
L5 fm P8 XA 48 A 4. 18 A, 10 m & Kl (&
2e), FEIK T B K K 3 5% . 1500 m &5 i m XL S
DL T b A L A5 AE S0 R Y 228 BT 5 L1500 m
2R R B i U B T | 7 D O o
Ut BE 1 RS VDRAS I 3 X3 10 8080 . m] DL
ACHI K R AR TR AR ) TR RSB R TR R L G 3
RMAPS-IN Z 45 v, i 1 ol 8 v RS A5 2078 X 3 /2
HIR 2 XU 1 T4 80 L S B A b o3 A 41K 2 3 ) S 1
XiF R IK & 2B R R i i B

& 3 F14 4351k 16 A1 18 B IE (a) JHE K (b) |

MEE (O EaW (D, LT (o) F& (D5 6 3
Xt I 3T 7 58 a A b 73 8] RMAPS-IN X7 3
BLEEZR (4 BIXF R NoVdras Fil WithVdras) K& R,
L R (VWP WA LLE . TR a i
RMAPS-IN X7 HEEERAELE R e MR 6 . b
) 0 4 2 A R — S0 O b X B R B IR E K
Sy 11 2 B U0 A8 RV 2 V- G 1 00 o AR R 43 B B K Y
FEUs A5 A DL s Ak 55 B . R b 15 E R R
M5 KB PR — BT HE a W
RMAPS-IN X%, 16 B} fil 4 VDRAS K 5
)2 DA 2 RS AR g R 2 g J2 SRS Oy — B0 v
R A2 AT U0 A2 B A2 e AR AR T K P
% o LR T B v OB L B L U6 A R T TR R
& Rl RAZEA R E R g, 2] 18 i, st
PR AL EB AN KE PR | | fa) - F1OF- AR )Z % o 2 At
W K2 T A2 - 3wl b LR K 2%, ik
A T A5 2 A i P A A o
5.2 ERANIGEMMPHNBHRE

2017 427 A 7 H BERE EI A ) 2 [ S G AR
s Bl 04 MO 2R 5 R, b 5T st XM B B TR R AR R R
S I R R JR L K B R I 5 AR K 45 5 IR R R
AT R TR 43 b X B 69 24 I R XL L Hb E PR
BT VIR TR AR A X Ry b B 10 2 DL F
BF IR, SF- 3 34 15 5 3 RV 22 B A s W B XU T 36 1
%K.

BS540 2017 7 3 7 H I3W T HE a
(& 52) F1 b([E 5b) 15 5] # RMAPS-IN 10 m & X374
Mr . B shik 9208 X3z (B 5d) K 09 & 41 1 5 %€ b
() RMAPS-IN 10 m & X% 13 B Wi 437 (&l 50), %%
PR, v AT B L F W O %245 211 RMAPS-IN
10 m 25 K35 53 A7 7 S 04T 35 8 B e T LR i 0 5 11
TR A AT b T B R A O BRI Y R B
KRAZZ G AR 25 A & GER R A ED .
Ji % a i) RMAPS-IN K73 Mt %t % = R4
Ly B 3 XGGH A B S 0 B 8 0 K. %8 b T K A
AR K 1 8 2 o R R IR AT i B X K /N 5 S 0 i AR —
., 09 B A RMAPS-IN 10 m & K371 13 B 1
257, B AR EE 2 000 KR IX 38 9 Pl A R (E R B DR 36
Xif T 101 B J2 A A 4 B R RUIX 7 B A AR A B4 TR 5 Xt
TR A AR E S %R RME.



250 Acta Meteorologica Sinica SR  2019,77(2)

42°N1
41
40
39
38
37
36 - ~7 T T T
114 115 116 117 118 119°E
41° N 41N U
23434
i)
40 "ﬂ@% A 40
BLE
ST (oY~
, gﬁ‘ N ,
A
7]
5417 ;jyi
: \L‘l ‘//1/« ek jljlj‘
116 17T°E

B2 201747 H 20 H 16 #1 18 A} Jr % aCa.b) Ml b(d.e) b5t 10 m & K35 50 M & AR K 5 (@ By . 7 . mm) |
B3l uli LB (e D) ot 3L X 22 43 Vi (g b 33060 B O R 25 08, B0 e o /s SR Bk b RO B 25 1D
Je 2017 4F 7 71 20 | 17 B 50 1500 m @ A7 43 B 4 (L) P 24948 1 8 7 i (1. 5°) (k)
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and b (d, e), wind field observed at automatic weather stations (c,f), wind difference fields in
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Fig.3 Vertical profiles based on Scheme a and b and VWPs in Yanqing (a), Haidian (b), Guanxiangtai (c¢),
Xiayunling (d), Shangdianzi (e), Pinggu(f) at 16:00 UTC 20 July 2017



Height (m)

Height (m)

252

3000 |

2875
2750
2625
2500
2375
2250
2125
2000
1875
1750
1625
1500
1375
1250
1125
1000
875
750
625
500
375
250
125

3000
2875
2750
2625
2500
2375
2250
2125
2000
1875
1750
1625
1500
1375
1250
1125
1000

875

750

625

500

375

250

125

3000
2875
2750
2625
2500
2375
2250
2125
2000
1875
1750
1625
1500
1375
1250
1125
1000

875

750

625

500

375

250

125

Height (m)

L. \A,/ \Hkﬁﬁ?ﬁrf¢¢(¢fff
-..,.\\\f,/\ﬁﬁﬁﬁﬁbhr?//u\

BRI, L)\ S

NoVdras WithVdras VWP

g

3000
2875
2750
2625
2500
2375
2250
2125
2000
1875
1750
1625
1500
1375
1250
1125
1000

875

750

625

500

375

250

125

Height (m)

e A/ FFFFFFE

L NSNS ZSTITTITFFFFFF

BESANNNNSNNN NSNS Rl

NoVdras WithVdras VWP

Acta Meteorologica Sinica

() 4 I

SRR
I R
[ % “~ :
B .
P -
I /E/:
N :
[ ;
A .
[ «” § :
[ N )
[ . .
_\//

oy 7

:<e)§:m/
:xEE
| § .
R
A —
A ——
A X —
[ [ o
[ L L o
e

/‘“/i
£ 7

[

A ]
L o f
://f
A 4

NoVdras WithVdras

VWP

Height (m)

Height (m)

3000
2875
2750
2625
2500
2375
2250
2125
2000
1875
1750
1625
1500
1375
1250
1125
1000

875

750

625

500

375

250

125

3000
2875
2750
2625
2500
2375
2250
2125
2000
1875
1750
1625
1500
1375
1250
1125
1000

875

750

625

500

375

250

125

KM 2019.77(2)

:(C)i\\\y
Z§:§
_i‘/,\p/
| g\ - W
| qk 2 W
_\u/\p\»:
[ o
S T
D N
_\\\;»/
[y o 3
| N\ v
NSRS
[ OR w
NS
X o w
I
L 5
L o]
| (1) e
e g
N ) :j
S 7 Y
< 7 L
_‘K/\/
_‘k//
RN
L w., /4 %X
_‘L-\./\
tj\
L 5 4 Y
Sy
:‘Kg
[ & {
L % = o8
:/,"Q
I

NoVdras WithVdras

Bl 4 2017 4F 7 7 20 H 18 B EE K () JHFHE (b) A 6 (o) E R (D B T () FRDET IR a
b 535 ) RMAPS-IN XU 3 B 2K (53303 i NoVdras F1 WithVdras) X HFFZL (VWD)
Fig.4 Vertical profile based on Scheme a and b and VWPs in Yanqing (a), Haidian (b),
Guanxiangtai (¢), Xiayunling (d), Shangdianzi (e), Pinggu (f) at 18.00 UTC 20 July 2017

VWP




B BEAE - e IS S0 AR = AR IR 7 T O I R S TR A A R F 253

m/s

116 117°E

116 117°E

40

116 117T°E

40

I
116 117°E

B5 2017470 7H 13 METHZE aC)F b(b)EF K RMAPS-IN 10 m & K35 25735 .
F B2 9 Y (D K FETF 7% b 1 RMAPS-IN 10 m &5 X3 13 1 Bl (o)
Fig. 5 Analysis fields (a.b) based on Scheme a and b, actual wind field from automatic weather stations (d)

and forecast field (¢) based on Scheme b at 13:00 UTC 7 July 2017

6 Qn e 'ﬁiﬁiﬁ

iz | RMAPS-IN 4 it & 46 - 8 11K VDRAS Iffi
AT TR 014 25 I L2 43 9 R = 4 K34 RO DR AT
PRTHE R A Ak L 4 T 5 B I R SR T kR DDA
SR 4 BRI LR = 2 I 1 25 B U R
M 2. #EH 2017 45 5 1 11 H—10 A 11
H . L RMAPS-ST ¥ {i 8 x4 3 18 o il 45 9 5

Y Je L VDRAS i il B X7 BUREE B R
YE B & W% 44 219 10 min B8 A9 RMAPS-IN
Mo 10 m 5 R o0 M 3 S HOR 2K 6 h Fildi 37 . 0T i
T A E] 5 B R B o i — 2P R 5 SR X IR R
BRI S & 7 BRI AR =X
B BRI A LR - e X 2016—2017 48 7 B R KL,
UKL AR AF 11 /5 600 Bl A1) BUHESE 1429 A4
FI 3l G ot WL SR AL 5t 6 T XUBR LR R Ok L1



254

PRAS BRMGERE JF R T % WA 35 . JFF X5 2017 45 7
H 20 HEWA 2017 47 A 7 H & KKAGIIT R
TR AT ARV T RS T TR A VORI 4k AR 5 [
P ARAT 1 125 43 ¥ S 1 3 T4 XU A FH o) il T 4
2R AR s R EL YD AR 6 i KU H R AT B
T KR R G800 43 BT A2 I b i Al 4. a5 SRR,
LL VDRAS Iffi i i 4 XU 3% B RMAPS-ST i £
KNI 0I5 S )5 T8 B 3 B 45 R+ )3 3
B AR L R LR At T o A RN S B R A R
ST R

(1) K 1sF 1] 77 370 114 5 RS 56 & 3, O %8 b T B i)
RMAPS-IN 10 m & K Hi g L7 % o, U/V 43
HA TR 2 M 0. 41 F1 0. 46 m/s FEAKHy 0. 05 F
0.06 m/s, TR 2E N 1. 10 F1 1. 22 m/s [EK K
0.43 F10.45 m/s . MR 94 4 %0 iR 25K F
SISl B %o oA ok T AT 1) 5 W Bl A AR B A8 1
U/V 4y B 48 315 22 AW K .

(2)11 A5 % A~ 1 46 35 & 30, % F iRl 10 m
BT 07 58 b T8 B 43 BT 45 SRR T 5 X
T AR R A — 2 B B LT 349 28 X 8 25 R B AR
WRZE/NT IS a WP 7 iR 2R K 0.3 m/s, X,
] 35 J5 AR 1% 22 B AR 13°, BB BT 47 M S e b 1A 10 m 55
R RN RO B 6T i B2 = 48 K, DU
VDRAS it A RMAPS-ST % 8 = 7 42 75
WA G A 335k W %8 B RMAPS-IN =
Y XS 53 B 7 03035 A5 R B S L DR O AR AR 2 R AIG
0.8 m/s, P-4 %] i 22 FEAK 0. 59 m/s . R[] #4775 AR
TR 2 AR 10°, - 2 248 Xof g 22 B 1K 10. 187,

(BN 2017 7 A 20 HEMAM 7 H 7 H
B2 KR 0 3 240 4 B & Bl 2 T 7 O R
DU 2 A 5y ) AR AR A5 14 18 4 B i O R XU 7 T
Xof L TR 2 AR S R YDA X I LR R TIER
ik B BRI R G M A2 Wi 45 0 T
JOIT 200 S5 B 7 5 3R E 9RO IR I O TR b AT
P FA IR FH I 5%

&% ik

WRHIEF . E04, mIE%. 2011, & T B %R 4DVar K2 #43)
T R FR 8 B AR AL 5 g BB i) 28 B 4 . KR F AR
2011, 69(1): 64-78. Chen M X, Wang Y C, Gao F, et al.
2011. A low-level thermo-dynamical retrieval system based on
the radar data 4DVar and a preliminary analysis of its applica-

tions in support of the Beijing 2008 Olympics. Acta Meteor Sin-

Acta Meteorologica Sinica SH¥iR  2019,77(2)
ica, 69(1): 64-78 (in Chinese)

FREASF, 0%, B4, 2012a. 3T 5 X %R DU 4E 28 43 74k fl =
Yl A8 AR — VR £ B AR XL B K R A A 3l ) HIL R B AR AL 4
W KRS, 36(5), 929-944. Chen M X, Wang Y C. Xiao
X, et al. 2012a. A case simulation analysis on thermodynamical
mechanism of supercell storm development using 3-D cloud
model and 4-D variational assimilation on radar data. Chinese J
Atmos Sci, 36(5): 929-944 (in Chinese)

PRUTE . EiAR. 2012b. fIR)Z 3 B XU AE F1¥% o AH G4 F 52 e A b
Hu X — R L o B K R A R R B L. R R T0(3)
371-386. Chen M X, Wang Y C. 2012b. Numerical simulation
study of interactional effects of the low-level vertical wind shear
with the cold pool on a squall line evolution in North China. Ac-
ta Meteor Sinica, 70(3): 371-386 (in Chinese)

WRWIFF. B, SMAILAE. 2016, JEF VDRAS (e 5 5 o o 4
ARG R G, BRI SRFH. 27(3): 257-272. Chen M X,
Gao F, SunJ Z, et al. 2016. An analysis system using rapid-
updating 4-D variational radar data assimilation based on
VDRAS. J Appl Meteor Sci, 27(3): 257-272 (in Chinese)

oA, B, TS, 20120 — R OFE LR A 9 R R R R S 1R XL R
FRAE A3 HT. S %23, 70(4): 609-627. Dai J H, Tao L. Ding
Y., et al. 2012. Case analysis of a large hail-producing severe
supercell ahead of a squall line. Acta Meteor Sinica, 70(4):
609-627 (in Chinese)

A P), BUAE, BRNGAE. 2012, JXUBRZE 5 G5 M RORS BE IR Al MR %
R+ 23(5): 523-533. Deng C. Ruan Z, Wei M, et al. 2012.
The evaluation of wind measurement accuracy by wind profile
radar. J Appl Meteor Sci, 23(5): 523-533 (in Chinese)

Hrttgae, BEF Bt 2005, B Fe b m0 i X 58 B R RUEE S5 4 43 AT
K%, 31(6): 9-14. Jiao M Y, Bi B G. 2005. Mesoscale struc-
ture analysis of topography-induced heavy rainfall in Beijing in
summer. Meteor Mon, 31(6): 9-14 (in Chinese)

W, B, TURLN. 2015, HY-2 LA I X3 VRl & K 7
i ERIRGE AN . R, 32(4) : 12-22. Miao C
S, Gao Y, Wang J H. 2015. Fusion of HY-2 satellite sea sur-
face wind and the application in weather system analysis. Ma-
rine Forecasts, 32(4): 12-22 (in Chinese)

WU, BRABFLT, XUBRE. 2006. 5545 1 181 9 78 4 A 0 15030 i % 3
FKAP IR, R4 %R, 64(1): 112-120. Qi L B, Chen C
H, Liu Q J. 2006. Application of narrow-band echo in severe
weather prediction and analysis. Acta Meteor Sinica, 64 (1)
112-120 (in Chinese)

FEHE, MRIIRR. 2012, B @& BORTE B 5 TR EUE
. iR# TR, 21(3): 117-123. Qi Y L, Lin M S. 2012,
Application of the data fusion technique in HY-2 satellite data.
Spacecr Eng, 21(3): 117-123 (in Chinese)

INARFA. 2005, AU A A A 6B IS X IR L R A4
24(1): 62-69. Sun J S. 2005. The effects of vertical distribu-
tion of the lower level flow on precipitation location. Plateau

Meteor, 24(1): 62-69 (in Chinese)



B B IS PR = R T B O IR R I 3 TR TR R RS R T Y 255

INIRRS . A8 . E4. 2006, HuJE X BT 2= B o 4 i 55 43 A 1 5
WEsE. SRS EEEHFG, 11(1): 76-84. Sun ] S, Shi Z Y.
Wang L. 2006. A study on topography impacting on distribu-
tion of hail events. Climatic Environ Res, 2006, 11(1). 76-84
(in Chinese)

FE. TR FHAS. 2011, 3 52584 L8R R 28
MR EMIER. ARG %M, 22(6): 724-731. Wang Y. Yu
LL,Li YW, etal. 2011. The role of boundary layer conver-
gence line in initiation of severe weather events. J Appl Meteor
Sci, 22(6): 724-731 (in Chinese)

SKRATAE . 2R, 2009, —RARAGA IS MCS 1 72 R AE SU(H A5 40 4
Hr. KB, 67(1): 75-82. Zhang L X, Li Z C. 2009. The
numerical simulative analysis on characteristic of boundary Lay-
er in MCS on 5 July 2004. Acta Meteor Sinica, 67(1) . 75-82
(in Chinese)

WU, B, EH. 2014, LAPS 55 STMAS Hi i < i il 7 208
Hik . 7 B4 . 33(3): 743-752. Zhang T. Miao C S.
Wang X. 2014. Comparison tests of the integration effect of
surface temperature by LAPS and STMAS. Plateau Meteor, 33
(3): 743-752 (in Chinese)

Haiden T, Kann A, Wittmann C, et al. 2011. The Integrated Now-
casting through Comprehensive Analysis (INCA) system and its
validation over the Eastern Alpine region. Wea Forecasting, 26
(2): 166-183, doi: 10.1175/2010WAF2222451. 1

Kirkpatrick C, McCaul E W Jr, Cohen C. 2011. Sensitivities of sim-
ulated convective storms to environmental CAPE. Mon Wea
Rev, 139(11) . 3514-3532

Sun J Z, Crook N A. 1997. Dynamical and microphysical retrieval

from Doppler radar observations using a cloud model and its ad-

joint. Part [ : Model development and simulated data experi-
ments. ] Atmos Sci, 54(12) . 1642-1661

Sun J Z, Crook N A. 1998. Dynamical and microphysical retrieval
from Doppler radar observations using a cloud model and its ad-
joint. Part ]| : Retrieval experiments of an observed Florida
convective storm. ] Atmos Sci, 55(5): 835-852

Sun J Z. 2005. Initialization and numerical forecasting of a supercell
storm observed during STEPS. Mon Wea Rev, 133(4). 793-
813

Sun J Z, Zhang Y. 2008. Analysis and prediction of a squall line ob-
served during THOP using multiple WSR-88D observations.
Mon Wea Rev, 136(7) . 2364-2388

Sun J Z, Chen M X, Wang Y C. 2010. A frequent-updating analysis
system based on radar, surface, and mesoscale model data for
the Beijing 2008 forecast demonstration project. Wea Forecas-
ting, 25(6) . 1715-1735

Weisman M L., Rotunno R. 2000. The use of vertical wind shear
versus helicity in interpreting supercell dynamics. ] Atmos Sci,
57(9) . 1452-1472

Wilson ] W, Roberts R D. 2006. Summary of convective storm initi-
ation and evolution during IHOP; Observational and modeling
perspective. Mon Wea Rev, 134(1) . 23-47

Xin L, Reuter G W. 1996. Numerical simulation of the effects of
mesoscale convergence on convective rain showers. Mon Wea
Rev. 124(12) . 2828-2842

Xue M, Martin W J. 2006. A high-resolution modeling study of the
24 May 2002 dryline case during IHOP. Part [ : Numerical
simulation and general evolution of the dryline and convection.

Mon Wea Rev, 134(1). 149-171



