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Abstract: The numerical weather prediction (NWP) products aiming to severe weather prediction, inclu-
ding T639, GRAPES_RUC, WRF-EPS, were developed by Numerical Weather Prediction Division, NMC.
Through the analysis of the squall line weather occurring in Henan Province on 3 June, 2009, it is showed
that the high resolution models have improved to some extent forecasting severe weather., But the 15 km
resolution is not so good enough to forecast severe weather. Higher temporal and spatial resolution is nee-
ded to better reveal the evolation of severe convection weather in the application of the NWP products.
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Table 1 T639 severe weather prediction

products listing (MICAPS format)
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Fig. 1 Flow chart of GRAPES_RUC analysis

and prediction system
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Table 2 GRAPES-RUC severe weather prediction
products listing (MICAPS format)
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Table 3 GRAPES-RUC severe weather
prediction products listing (GIF format)
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Table 4 NMC regional EPS construciton scheme

of multi-initial conditions and multi-physics
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Table S Regional EPS products listing
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initial time:06:00 BT, 3 June 2009



A
¥

16 536 &

1000

-0.3  —0.1 0.1 0.3 0.5 —0.2 0 0.2 0.4 0.6 0.8

Bl5 GRAPES-RUC RZEHT 115. 5°E LR Js [ 5 /NG Ca) Fl 6 /NI (b) T 47 3 7 72 32 5] 1 5]
WIE ] 2009 42 6 A 3 H 06
Fig.5 Cross sections of vertical velocity at 115. 5°E of GRAPES-RUC 5 h (a) and 6 h (b)
forecasts initial time:06:00 BT 3 June 2009

RIS I] Y BEAE 14 1. AR Z AR 10 m KA K, -+

BRHAF 6me-s ', aw - Er, g
K WRE-EPS [X 84k £ Bil it 7 4819 Hu i L 4 ?%C&Qéwﬁ
" >

N

TR 10 m X, 3 /NI REK 12 W A 7 3k S g

dBz, 2 S5 R . MCAPE (I e 3o 3 45 301 B8 1 45 > W GRS
A TR B, X 6. 37 1 e e 2R AR B 4 HEAT T 4 fﬁj jfgcfgﬁ
Ve 2R T 458 L eprd LA on

MHL TS 5 52 10 m KB 6) Al 3 /N 7K ﬁﬁ L el l’* o

R (EIWOF A 7 A4 BUHR R G B % BRI

° B 6 20094 6 F 3 H 20 W44k
IR I 10 m KRG KRB 0 2 A 0 Pl R

JER 10 m JRGHE TR M 55 &

WAJHZAT 20 moe s SR A RS 20 1 53 X RAA VAT 2000 46 6 71 3 H 08 B CIE5OR
— € R AR JT . X S B R R K TR L 1 AN AR 5L TR Fig. 6 EPS mumber spaghetti of 10 m
T 10 mm « 3 h '[REIK iR RS Bl w5 ind speed forecasts at 20:00 BT June 3
BER R WL B A — o AR 7. {H 8 S O g 55 initial time;08:00 BT, 3 June 2009
R T 35 S 8 dBz 14 A T4 T Y (8 (& 7 854 SN -
H A T RO LR 2 2 % JEE RIS 500 hPa dBz K fE T SR T PR
DX AR R AR 5 SR G o T S RS N U T 3
T dBz kit .6 A 3 H 11 i, &% dBz 76 1l 36
PO N IE B W R K%, 2 3 H
20—23 i, dBz AR X % J F VL 58 A2 BIE . 34
dBz (4 B B W £ B3 H 17—23 i}, dBz & 5
IR BH 3 R 1 R 2 B 9 0T it e 0 5 R AR 7Y ; ;T
A, 3 B 11 &BFf 14 B IR A )2 1 MCAPE 0 o o TTEET 122°F
B TR TET F LR B 3 A AL B T B 7 O REEATRASGKERG 6 A 3 A
KAE X3k, oot e KAE & T 1000 ] « kg #,3 H 17 11—23 B} 500 hPa JZ §t % P F (i fiL : dB2)
B2 4 H 02 B, MCAPE #Ei% X B — H 4 ¢ — 1 K A3 TRAROP 25 A v o0 B2 [
(RN FTEARE R 6 A 2 H 20 0f

RPER IR R A ORTE /Y 850 hPa 8t it S A enileizle lr\n/[eo;rrfrj)lfer;tothr;zxjgzur?u;?tl::ed;fz)
700 hPa Jﬂ%%%?ﬁ?{iﬂﬁi’%%ﬁﬁfﬂ(@lﬂ%) ’E 850 om 13:00 BT 3 June to 23:00 BT 3 June 2009

hPafE iR EEME E I 4ER —4& T4 .3H11 initial time:20:00 BT 3 June 2009



%12 B ## 4  NMC 5 K AUREI8 W7 A2 5 FORE 2 TR 7™ ity B 40 40 B T4 4 47

P24 H 02 MR .4 H 08 IHJF 4R 5 . /e /€ hPa g8 xUi . K. 500 hPa dBz £ & B4l ¥ ¥ &
2 A IX B . 700 hPa W37 77 75 W] 2 1 g L XURR 5 - A B R AL AF A T2 WUR 3 & % dBz 1Y
dBz RAEXIEA TiX 24 5 e M. 3 H 23 B 850 RAEH O S TE = K AEXEY) 4 .

37°N N =
36 36
35 35
34 34
33 33
32 32
37°N 37°
36 36
35 35
34 34
33 33
EY) EY)
37°N 37
36 36
35 35
34 34
33 33
kD) kY
37°N 37°
36 36
35 35
34 34
33 33
32 32
37°N 37
36 36
35 35
34 34
33 33
kY kY
37°N 37°
36 36
35 35
34 34
33 33
32 2 »n [0 J
113 114 115 116 117 118°E 118°E 113 114 115 116 117 1I18°E

K8 2009 4E 6 A 3 H 18:00—23:00(Jb 5iHI)3 km WRF #3 4 ¥ 850 hPa & ik U % (ZE 1)
10 m M AR (P 3D 5 15 km WRE 8850 10 m XU Hi 4 B CH 51D
R )46 I 1] - 2009 4E 6 H 3 H 08:00 L 5T
Fig. 8 The 850 hPa radar dBz (left column),10 m wind speed (middle column)of 3 km WRF forecasting and
10 m wind speed (right column)of 15 km WRF forecasting at 18:00—23:00 BT June 3, 2009
initial time:08:00 BT, 3 June 2009



.
18 L

% 936 %

HRERG TR /I R i KR ERE
A TR 7 X 3 U A R ) R K B K A — i T
T35 B0 5% AT LA e b TR 3 2R vt R
2 B[R] R R ANV KON s R RO % dBz 4R
A TR b W] DA AR G b S BRI U R R U R SRR
A VR RIS Bl B AR L HE B BRE T L) 45 1 TR AN B
T A X R I TR R A OG TE  T4R L CAPE 4%
Y s A R B A B AR R B R T
77 b AT DL 25 T 5% R AL AR 2 5 AR R TR
J& R R AT AR RS M REE S TMAENE
O H 3K 6 1y B 4 48 O B A 1 T 5RO IR R AR 1 TR
] 9 R — %, W MCAPE, g KREH B E 3 H
11—14 B, 1M dBz f5 A FIEF ] A 5 B[] 20 B XF
AT R 2o 0 9 40 PR L 0 T AR B O 2
W%

3 WUE IR X i KRR 1Y S RE T

g

3.1 SHoUERHETREXNBEXRSHIHEN
i) &R T+

HI A AT, T639 20X 10 m XU Fl 4 4 55 TR
2 i o3 BE ARG 2R DX 2 ik R S A AT W 2
K 8 & 20094 6 H 3 H 18:00—23.:00(dk 5T i) A
T639 7 FAMER 3 km 43 HE 3 WRE B2 Hil 4z
W IR ZE A RS R (A H1) 10 m KU i (R 51D 5
15 km WRF £ 10 m XG# 4Rk (£ 50D . i EIA]
,,15 km WRF #z0#iR A 20:00—23:00 Hf Hi i
T—h 8 m s R XU X L P B P R R 2E
FERb e A R I ) AR EE 5 ) B8 o T R L ELYCA TR
MR R K., 3 km WRF #2014 ) 18: 00—
23:00 BF, 4R T — R 8 m « s ' [ 3R KU X I 3
%) 7 3 [E1 38 DXOMA L PG B P4 AR g 58 SR Ak A kR
FF ] AR B ) Bk e L FE 2200, TR TR BB O
A 16m-s "HIRKEX , 5 15 km #) WRF £
AHEG 3 km 1) WREF #8225 JXGE X e {3 K, %
B 5 A B UM HE i 20 B 38 100 XA X mT DA
WML Z A A R, A 3 km £ X}
i £ 1 AR RE F7 %% 15 km B9 B 9, {H R XU X 1 7% IX
TR AF AR R WA B 5 P RAE It & 53 HE 3
BECAE T A S ATS AR i Ay 5 X i R AR T B i A AT 1
BHE SCHE

e 3 BE A AT 5 6 I R RE A — 2 ) B BE

T3 AELT EEHR G 7 1) N ) A 2 ] 23 R A RE B A
b JEE 7% 58 X I A AR ) e A A S AR 1 AR . H AT
] . 55 5L 9T 41 7 i 1) i S F5F 1 [R] B 3 R 3 b,
T 568 X I R & AR FEAR A B B ) L. LL 15 km
B TR B Andi 3 /NIy 7 s TR 51 A RE A
el Pl 8 AL 81, XfE LA S A i 5 X 3 2 A2 K JE 25 ik
MOV 55 19 £ B R 00 PR A 2™ il i 2 4 R s ]
[EIBE 1 b fR 7™ o A RE T AL 58 K U Y 7oK

3.2 HEMICAPS EEERREZNERESHE
& 307 B 32 4% 18] /&

TN EZE ARG RGE Rm RS M-
CAPS [ 7= fiy b BRI 75 225 e 73 B R B0 6 19
MICAPS # 3 7 fh — Ml 75 2 485 i A b 7L ] 9
e ME A AL BS B WRE #5010 m K37,
AT 2 15 ke 7K P73 B 25 R A6 0™ il 22 i AL ) »
{AE g =3 (8] (] Ffa 2. 5 28 26 % () B 1) XU 37 B4 P A
FIAT UL ALAETT R B B T 12 moe s ' g KUGEAT
AN S A% XU 1 v RUBEE £ S s R 0 B R 5 A A
27 it X 5 8 3 R AR AR A A T ME LA % .
e BE g i R 71N R 0 SR 2O i BRSO
X EA S PR R L R R 5 RS PR ) RO U R
TR P AR B S Y B L HAR IR AR R

BosnasEEMD

omlj@yen (D  [[ESesssiaen sednw

B9 200946 4 3 H 20 B (b a)
B9 15 kmWRF #i5 3 /Nt X3
il dz i MICAPS #% = € JE
Fig. 9 The 3 h wind field forecasting
diagram by MICAPS of 15 km WRF
model at 20:00 BT 3 June, 2009

4 N 2k
ARIXELNATERIL 0 2009 F4F 58 I

R 1 588 R R OB T AR 7 A R ) i 5 8 X AT
KL L WAL B 7™ L X6, 37 9] B 2% R T3



1z

B 24 NMIC 38 AR I 2 % TR 7 it 0 4 i P A 6 19

REE ST HEAT T I 50 M, B 5 e T B0 TR AR 5K
77 it SCPE R R AR A AE Y ) L AR AR DL
2598

(1) HE(IT R T 58 T639 4Bk = 38 K <12
AF g e i 3 F GRAPES_RUC 1 v R BE RS 41 1k 3%
KRALWA R i 5T WRE A RO 0 X I
o ROBE AR B R TR ™ AR BE R R R b TG
FIAH AL T — 58 A 9 KB TR f R A
TR D3 BRI T 5 R AR S8 AR e A G v AR
it LA B S TR 7 o X 6. 37T T R R K R A
TR A 7 A A6 50 43 BT 2% WY & 8 4 R 81 =% 5w
MRS TRAE A TR K4 & HX TR R A
T . 15 km 23 BERATIIRAS A5 &5, FL7™ R 19
25 0 RS N AE A K b T B A BE R A R R
B TIAR ™ b 6T SO I ) R ke A ke RN AR i R

(2) 353 B AS [ 43 25 1 42 o 30 41 R © 12
T A B AR B TR 7 T AE N TSR R AR TR
LR A 0] A, — 2 T R R /N RUBE 43 Bk
A B AR 2, 0 5 2 kR G 3 1 B (E T4
i BB R 6 .

(3) RUEHE IR = M KA PO E g m—e
WL TAE U T — S 2R . (HAN 2009 4F LT T
YRR 58 R 0 T4 85018 04 7 i O & LA AR R
P M T BRI 90 5 R SRR AE A B X M b T
K FLAT 58 KA TR AR 7 2 S BB T4 ™

Bt A SO AE B 5K G b0 B TR 2 R R B
AR ebC TR ST 0 BN R SR B L 1 MR AR

&% ik

(1] EAPE. NS0, 765, . [ Ah 5o 3 % <009 B F 2. L
ARG I M. 2001 :1-414,

(2] @¥0¥. RERIFMBEAM LRI K4 .1998,35(9):3-
11.

(3] R, B4l . A m b RO 2 7 A0 DR 0 Ao e v 5

(4]

(5]

(6]

(7]

(8]

(9]

L10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

EAHMIRB ] KL 2003,61(4) : 432-146.
Thompson R L. Eta model storm-relative winds associated
with tornadic and nontornadic supercells[J]. Weather and
Forecasting,1998,13(3) :125-137.

Corfidi S F. The birth and early years of the Storm Prediction
Center[ ] ]. Weather and Forecasting,1999,14(8) :507-525.
Bright D R, Weiss S J, Levit J J, et al. The evolution of
multi-scale ensemble guidance in the prediction of convective
and severe convective storms at the Storm Prediction Center
[C]. 2008:24th Conf Severe Local Storms, Savannah GA.
Kain, ] S, M E Baldwin, P R Janish, et al. Carbin, Subjec-
tive verification of numerical models as a component of a
broader interaction between research and operations [ J ].
Weather and Forecasting, 2003(10); 847-860.

WD R AT AR VT R R A AR S PR R G
5[] ]. <% .2006,32(8) :12-16.

XU GEHE kS R S T5 L 45 A TR M TE B K IS R
LT ]. %2010, 36(5) . 21-31.

T L SRR AL AF L R ROBEAR G IR — A B BT IE
WE5ELT]. K4 ,2008.34(11) . 15-21.

Weiss, SJ, DR Bright, J S Kain, et al. Complimentary use
of short-range ensemble and 4. 5 km WRF-NMM model guid-
ance for severeweather forecasting at the Storm Prediction
Center. Preprints, 23rd Conference on Severe Local Storms,
St. Louis. MO, Amer Meteor Soc, CD-ROM. 2006

A L R AR BE R AL 2L T6391L60 42 BR H I T4 2 4 B4R
I FE B R 1. K %,2008,34(6) : 11-16.

FRARTE A T L WA B L 45 Bk bR T SO s R &
FIFARIR I [T ], R 2# 4R .2007,65(4) 478-492.
XS, SRR AR R AL R A T TR A B aE OB
[M. dbmt. A4 iRA: . 2005 1-253.

2] 2 RS L. WRE RS e 1) Bl 9 B0 5 P R G o4 x4 L 3K
B [1]. V58I < 4. 2007,1(6) :1-6.

A w, FHRBE. B — A0 b RO R A B A —— WRF
IALCT/ /M EAR L% 4. 2003 SFAE S WML 5R R
18752 S b at Rl kL . 2003,

& [E . S E WRE i 9F e F00 TTR R LT ] 4. 2004,
30(12):27-31.



