5513 45 55 3 10 o5 R OB OF R Vol. 13 No. 3
2008 &£ 5 H Climatic and Environmental Research May 2008

% L8 &R B R R B XY iR R REE R ey e A

woE %

1 P EERER RSB I = MoK P SRR = . JEaT 100029
2 EBEBEF A B, dbE 100049

M E  ARPSHER R A A H L 8 ik Lev-111 SRR, (H7E—ANEE 15 I3, HANEE 4 A0 (42
AR 3R 5ERE, fECIERE 1, SEFT By e 3R A 20 et A, 21 et 4 AR B8 — 10 2 % & ik 3k
B Lev-T1 298 14 AN AR 0 JRIA AR ) KUFD S 6 98B F ARPS 885X, X 3R [ 2003 47 7 A — AR 2 W i
A BINFFE R, B IS 2N A 235 ) T A L BAR A BUE R, BB T 0~12 h WK . 5 3 ApE
KL TR S SR . RIELE B AT ER S At BUER TR N A X 3~4 h &b, R HRGWBHROKTE. F
I, AR SCUCH T 238 8 T A ORI IR Ak TP RO BUE R, BRAETRAL “spinup GRFD” HWORMEIEM, FHU
TEFFAETRAYEE 1 h, BT TS Ab T R 5RO KRB e, LR 5 S0 REK ;. S T H
“spin-up” B[R] A 11 TR AE R AN TR AT A A K B4 . ELIR S R R S B A U R, TRl 2
TR FORERAN “spin-up” EIFEFRE IR . 23T A ROR T EUERCZ T A X FEe S, &
TIEE YR IRGOR T LIS R 2K 0ME B, — AR B SR AR, RN T R0 GRE 20 = 1)
M2 H, BRI A RN AR, NI REK Bl ™ A IE TS s o) —J7 T, A RER
AL A IR AR XTI R BRI IR . X, S G AR EE AT IR 2, AR S 0 “hot-start (FA
JadD”, gE T TR B,

B340 LR EEREN L ARPSH5 & wIE XK A

XEHES  1006-9585 (2008) 02-0281-10 hESES P426 XERFRIRED A

Application of Doppler Raw Radar Data on Meso-scale Model for
Convection Nowcasting and Short-Range Forecast

ZHU Ting'? and ZHONG Qing'

1 Laboratory of Cloud-precipitation Physics and Severe Storm, Institute
of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029
2 Graduate University of Chinese Academy of Sciences, Beijing 100049

Abstract After some modification, the authors can apply China New Generation Doppler raw radar data which
contains all 14 levels reflectivity and radial velocities to ARPS model. Using this method, the authors can study the
efforts on weather prediction when applying raw radar data in ARPS model. The authors chose a case study, which
is a China meso-scale characteristics of the heavy rainfall happened on 4—5 July 2003 in the Huaihe Rivor valley.
The results show that the 0—12 h precipitation forecast is greatly improved in precipitation range, intensity, the lo-
cation of precipitation center and radar echo estimate; even the 3—4 h forecast which is the most difficult part in me-
so-scale NWP model nowadays also shows better. The forecast of radar reflectivity and rainfall in the beginning hour

is similar to the observation, which proved that assimilating Doppler raw radar data in this case have alleviated the
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effort of “spin-up”. The reasons are that the model can obtain the information of cloud and precipitation when apply-

ing raw radar data to the model. On one hand, this information can provide the initials to microphysical variable in

the model, which can speed up microphysical processes and shorten the adjustment time of the model. On the other

hand, the cloud and precipitation analysis can provide data source for moisture and diabatic initialization of convec-

tive scale numerical model, and then the model has the conditions for “hot start”, which also can alleviate the effort

of “spin-up”.
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Fig. 1 500 hPa geopotential height field (units: gpm) and 850
hPa wind field at 2000 LST 4 Jul 2003

3.2 AT RER
3. 2.1 K3kt

WERH DI, D2 B2 Hm g (K 2), K
SERGHEA I 9 km., 3 km, K580k DL (183X
163), D2 (163X163), o EAF & TR BT 7E
i (31.87°N, 117.26°E), FH M 53 2, I
EF 3% 400 m,

A2 9 km 5 (9kmnorad) &3 vk i )
J &M Kain-Fritsch a8k £, B aRE
BRI 6 h [ERF A9 NCEP 1°X 1AM 8kt , T
WEEZWNLIEE, H MICAPS & HLEZZS Al
TRl 0 7R 15 S 7 I Sl EAE BT, T A
GRS AIL R 25 . BB B 2003 4F 7 A
4 H 20 m~5H 81,

N2 3 km iR (3kmrad) RFHANZE 9 km ]
WYERNS 5, ik T &8 CINRAD-SA £
BRI AANA (14 A PRI 1) JRURT I 2R Ji
WL TR T AR A A TR . N2 3 km SR
PIRSALL 9 km 23 BERBIANY 3 h [8) B 45 =k
EE N (S SR B L v € 37, € €7/ B i S v
mEH TR R Bl 2003 4R 7 H 4 H
20 i ~5 H 8 I},

R XFEG, FRATTEE T TR B A R A

a5 IR K (9kmrad), 7E D1 X 9 km #3)
WItEY N R R GRS w G AT A . HoAth
WESHMNE 9 km B, W& 1, HARKLE
(Xt ey St
3.2.2 X ER

(D FEHA oK T4l 7, B N)Z 3
km W) 46 5 0 ARG B 38 BEORH AL G 2003 4F 7
H4H20 8 ~5H 8K R 12 h KBk Y
MICAPSHETH AN 12 h BFRRE K AT e, 52
B (& 3a) 12 h BEFRE K £ B0 T L #0h s,
Bk D AR 2B S TE IR A FAL . BB TR Y
S5 (B 3b) BCAF R R T Uk B K 491 B A
PR, R, s, NHAEZ S
TIAFEE AR (14 A4S A R4 ) KRR
RERET ARPS B LR I

(2) XFIEE (0~3 h) W, FEWLS
A MR AT . ZESMZE DL XS
F 38 SOMDEIRAMEE™ . ZERAT 1 h (2003 4F
7H 4 H 198D FITHESZ] (2003 4E 7 4 H 20
) 2 200 m = BE AL B WIS I8 R 22 0], —3
Bohfi's, —iHEMAHCRE, A AT RE AL
B, BRSSO R B RIS A T
TN EVEI N EIE RS S B, SRS DA B
FroMIETHE . 4RI HHE 1 h 5 R oA, Frfas
UL 4c, #E 2 200 m = BEAL, XAMEEREAMZE 9
km AR 1 h BT RGPR (& 4d), Sb
J2 9 ke IR IR BUERLIL 1 h W A 0 R %
(B 4b) LU szimt (B 4a) 700 G A LT 45

ON] 5 ( S ,.)\.-A—. &
38°N1._r Y Y S ‘L}/\H_‘:Y D1
IPNLL &/ .
36°N 4 : I‘, fh-—_.,?f /)fr
N T4
o Rl . "

MNY ’ﬁiy\

o e
i o LS Y
320N {72~ L Y

PN [ s
3IINY ;’jw;f
3U°N'\$§;-.§F“'\_{A [ o f“y r ?.
29°N-'1U *\3 \ A

o ] F) A
28°N 1 B ! A 7?’
27°N7 %3 t I 3

& ] .
26°N{ J P/ d

' A
25°N H— -\ St I SR N —

108°E 112°E 116°E 120°E 124°E

E 2 D1, D2 Pj)z X
Fig. 2 Two domains D1, D2



3
No. 3

B 195 20 R R A A T I X i R AR T b v
ZHU Ting et al. Application of Doppler Raw Radar Data on Meso-scale Model for:-- 285

*F 1 3FEEikEigit

Table 1 Simulation designs for contrast
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Fig. 8 Observed and simulated rainfall form 2300 to 2400 LST 4 Jul 2003 (units; mm): (a) Observed rainfall; (b) simulated rain-

fall at 3 km grid with radar data assimilation
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Fig. 9 Cross-section of initial variable along 32. 05°N at 2000 BT 4 Jul 2003: (a) Observed reflection (units; dBZ); (b)

cloud water mixing ratio (dotted line, units;: 10" *kg « kg~ '), water vapor mixing ratio (long dotted line, units: 107°

kg * kg™! ), snow mixing ratio (real line, units: 10 *kg *« kg~ !); (c) perturbation potential temperature (units: K); (d)

horizontal divergence (units: 107 °s~1)

JKIEHLL SR, Rk O LB R Al T A 3k 2
3 0~12 h A, RIGEJE 7 7 s 00 46 1 B
BHRARA XA 3~4 h, AR I BHF 9 B AKF- .
i I 22 8 T 8 SR a4 RO B, fiE
emRkh “spin-up” AFARMRILEH . RIAEIT 4h B
AR — /NI TR R S Al 9] ey i o
OAERE M. I HBHRIEK S Sl S
THT “spin-up” 51 B [m] 5 FUHR AE I8 K T4 Aif
WA KRG . eI EEnl B, a4 s 8l

B, W] LA 223 ) A BB IR AR spin-
up” RIVEHIRGRE W 8. (ERBUE T A A BT
e 1 T A T RE

(2) A3 IR I BTN TR X2 i LA
AIXFRETT . S N O D238 3 8 OB AT A4 )
(25 R K AR L — 7 T A R Rl gy B AR 4 it
P Sk SEfE BN 700 86 I 220 2 (o B A ) 25
H . BEBER A9 iy e A R A T 5 B AL, AT
X R K B ™ AR IE TR . 55— 5 T O R




R LR 15 %
290 Climatic and Environmental Research Vol. 13

B 26 20 U Ak A 3 RO B U . X i
B R AT, SR “hot-
start GAJED 7, ik T WA BHE],

(3) BMT ARPS Jiif HF4b B 22 3% ) 57 i
Lev-TTT pyAsie, ml DA 3 03— 10 23 40 1 18 5
B 0 S A A2 ) XU 2 S A G, A0 A
AEFRZE R EAE) 4 AP E] 14 4>, S 55 HA
28 i ORHR A R B TR

BoOH ROhER B B S R I
T A 45 TR B B E R R o
e il 't I A 64 45 A 2225 8 7 I SR R R

SEL#K (References)

[1] Crook A (MMM/RAP (NCAR)). Numerical prediction of
Thunderstorms, where are we now? IAMAS, 2005 Aug 2
—11, Beijing, China

[2] Sun]J, Crook N A. Dynamical and microphysical retrieval
from Doppler radar observations using a cloud model and its
adjoint. Part I; Model development and simulated data ex-
periments. J. Atmos. Sci. . 1997, 54 . 1642~1661

[3] Yates DN, Warner T T, Leavesley G H. Prediction of a
flash flood in complex terrain. Part II. A comparison of
flood discharge simulations using rainfall input from radar,
a dynamic model and an automated algorithmic system. J.
Appl. Meteor. . 2000, 39 . 815~825

[4] Tong M, Xue M. Ensemble Kalman filter assimilation of
Doppler radar data with a compressible nonhydrostratic
model: OSSE experiments. Mon. Wea. Rev. , 2005, 133:
1789~1807

[5] QuClJ, XuQ A simple adjointmethod of wind analysis
for sigle _ Doppler radar data. J. Atmos. Oceanic Techn-
ol., 1992, 9 . 588~598

[6] HuM, XueM, Gao ] D, et al. 3DVAR and cloud analysis
with WSR — 88D level — II data for the prediction of fort
worth tornadic thunderstorms. Part II: Impact of radial
velocity analysis via SDVAR. Mon. Wea. Rev. , 134 (2) .
699~721

[ 7] Rogers RF, Fritsch ] M, Lambert W C. A simple tech-

[8]

L9]

[10]

[11]

[12]

[13]

[14]

[15]

nique for using radar data in the dynamic initialization of a
mesoscale model. Mon. Wea. Rev., 2000, 128 . 2560
~2574

Xue M, Wang D H, Gao J D, et al. The advanced regional
prediction system storm — scale numerical weather predic-
tion and data assimilation. Meteor. Atmos. Phys. . 2003,
82 . 139~170

WEDT . WRES, HICA FRMTERRE DR
IR . RGRE, 2002, 22 (2): 167~173

Xu Zhifang, Xu Yumao, Ge Wenzhong. The impact of u-
sing radar and satellite data on meso— scale model numeri-
cal simulation. Scientia Meteorologica Sinica (in chinese) ,
2002, 22 (2): 167~173

FE, ZEHER, EBOFSE. H TSI RS MMS 4]
IRGIAIEIRIITY. R R FR M, 2003, 26 (5):
661~667

Tuo Ya , Liang Haihe , Ma Shufen , et al. A preliminary
research on improving MM5 initial field using radar data.
Jowrnal of Nanjing Institute of Meteorology (in Chi-
nese), 2003 , 26 (5): 661~667

Bdih, W08, B, ZEMRAEBRRORXS R
BEE I R BRI, RSB . 2006, 30 (1), 93~106
Sheng Chunyan, Pu Yifen. Gao Shouting. The effect of
Chinese Doppler radar data on nowcasing of mesoscale mod-
el. Chinese Journal of Atmospheric Sciences (in Chinese) ,
2006, 30 (1), 93~106

sRA APANRERA . JEat. SR MM, 2006, 199
~201

Zhang Jie. Mesoscale Meteorology. Beijing: China Meteor-
ological Press, 2006. 199~201

Wolcott SW Warner T T. A humidity initialization scheme
utilizing surface and satellite data. Mon. Wea. Rev. . 1981,
109 . 1989~1998

Turpeinen O M., Garand L, Benoit R, et al. Diabatic ini-
tialization of the Canadian Regional Finite-Element (RFE)
Model Using Satellite Data. Part 1. Methodology and Ap-
plication to a Winter Storm. Mon. Wea. Rev. , 1990, 118
1381~1395

Turpeinen O M. Diabatic initialization of the Canadian Re-
gional Finite Element (REF) model using satellite data.
Part II. Sensitivity to Humidity Enhancement. Latent-
Heating Profile and Rain Rates. Mon. Wea. Rev. , 1990,
118. 1396~1407



