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Fig. 1

Brightness temperature at 85. 5 GHz V-polarized channel observed by TMI and simulated by

Monte-Carlo radiative transfer model at 20:05 on 9 July 2003

(unit:K; the arrow in Fig. a is the observed orbital direction of TMI, the arrow in Fig. b is

the simmlated orbital direction of Monte-Carlo)
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brightness temperature at 19. 35 GHz V-polarized channel (contour, unit: K), (¢) the simulated brightness

temperature at 85.5 GHz V-polarized channel (unit; K),(d) the simulated brightness

temperature at 19. 35 GHz V-polarized channel (unit: K)

R T I {FL AN 2 T 8 A A ek (B R AT o T A2 T 5
AHY B, Terg 3K W S2 R (E BRI .

&l 3k 2003 4E 7 H 9 H 16:00 B —4 2
) 3 B 2z 7K (qe) R K Car) L 8 Cag) UK i
CaD T AL () 7 it 19 43 A 18] LA K 1l 187 3 O° A
52. 8 Wi ff ) 85.5,37.0,19.35 GHz 3 @B 1Y

e B AL AT A .z PR BB B 2 A AT
VA 2 = A K A L B O A B B
0 CJR(Z5.15 km & B L EA WSS % =K,
i 0 CJZ LN A B S Sobl 77 76 . =K SR ZK A
T A2 R DU — B0, 24 2 7K R JRE T B IS o AH L ) R
K R & AR 2 K B B X KB A




334 F/IN 22 A L A R K 2 Bl A 325

TR R K 0 BB A A b T R K . 4 AT
FEUH WK R B ) 3 BB Ay B Z IR AE — S IE A
Ttk S A5 25 7K TN B AR PR 3 55 (T

LI 75 R OB o A JIT 36 14 351 10 L M 17 A K 5
KF 10 mm/h 1) 29,47, 57 k& i B3 A ok 1 &
e AT o ) N O AL 01 £ YA 1 e el
KR B, Th19 (k. 78 MK 3 B /N T
10 mm/h ) 36,51~55,63~71,78~86 #& i 4b, =
T B TATAE B oK R K & Bie A B
A E MUK SRS A6 H L # e LA F] Th19 {A L
BRI, R AT LRI 19, 35 GHz 388 1 5%
T G J2 G VK RN S AR B B AN R o
FERH K AW K, HREENGEES
ROHLPEER T ok B Z 09 = K R K88 5 6 AT 4R
SF (RIS R IR VE AR B &, PR 24 Th19 2R W &
REARIS o 7] DL 25 v — 5 & A3 Ok T I A7 72 T 52
T ARG o X IO 4 2 v R R RR 2K 0 BB b i
Rof 7K iR B A K

Th8s MR ML S Wik Z m%E A HE LR,
FE 40 K S AL AL 2 UK AR A B A AE
Th85 A 1R W] {2 A B IR B 5 L TE Bl — A5 1R AR Ak A 11K
A0 Wz 2 KA R X 85. 5 GHz B AR i
AR E R FIRR W . 1E 30,36 Fl 48 #% 54k, =

VKRS ILTF N E, BA =KWK A NAE
. Th37 F1 Th85 A A BF ML B4, Al WY = h = )2
AN A VKRB TR K RN 25 7K s m] DA 45 A3 X
B ) S U A IR AR N . Th85 1 e AR A H 38 £
& 1569 Kb, EAL B K 38 B2 (X 3. 75 mm/h, {H it 4b
UK b R AR R R

X} T Th37 ., B A7 AE 1 1 [ /K TG 18 B 7K 5 B
IR /N, Th37 # & AR R R R.
Th37 KA B 5 R 42 19 30,36,48,57,68,83 4%
AR B S 2 25 AKORI R 7K e R R A o B DU
F14) o3 kM 5 A G DAY b e AU 5 ¥Rt BAE 57 4% a5 Bt
I AL 1) 2 KRR 7K & i K

16 52, "R B, Th19, Th37 1 Th85 f#k
HAERE AR T A W w A . HL 3 805 L I
A A T A ) T B AR Th85 A 7 B A5
AL R 15 km, JLAS 38 38 19 528 IR AR A o0 1 B AR
SR AE AL A O WL A BTG o AT 8RR R I E R AR
FZEHOK ., 70 M AL Th85 1y e AR 7 vl L BL = 41 22
15 KX & i T 0wk G m s a2
RS A I P RS, 9T A S 3R B O RN B 241K

VEPEAT — B} 21 25 52 5 R -5 b T R K 5 B K = op
T BB - 3 R A S A DGR (R IG) 2 BE . TR
RN (497 F 5 mm/h) B, 19. 35 GHzi 1A 5% i

16 T

=k
141 e
129 S
§10*~" I g/;\ o
=T R B W j_ﬂj//ﬁ e e
R R @ (((f(o) - O\b -7 By - S
K 5.2 o2 e == @
24 I DU S PESA AN BRI PS i
C
10 20 30 40 0 60 70 80 90 100
O K
14+---
124---
g o)
o8
{2 64- B
44 - 223 om - ’:‘g ) e
Lo i R 2
10 20 30 40 80 90 100

o

B3 200347 H 9 H 16:00 y=32 T HFIMW LK WK K IKBMEE
g e m— ) B4 AT LA B b TR P & O o mm/h) L0 52. 8L £ B
85.5.37.0,19.35 GHz 3 /N3 i 1Y T B AL 25 15 Th85.Th37, Th19(fi . K)

Fig. 3 The y-z cross section of the contents of cloud water,cloud rain, graupel,

cloud ice snow (unit: g+ m3) and the rain rate (unit: mm/h) with the brightness
temperatures at 85.5,37.0 GHz and 19. 35 GHz Tbh85, Th37, Th19 V-polarized channels

at 0°and 52. 8°nadir scan view respectively (unit: K)
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Abstract

Radiative characteristics of convective precipitating cloud can be used for the classification of convective/ strati-
form precipitation and for the algorithm to retrieval the rain rate from brightness temperature observed by satellite
remote sensors. The typical convective cloud system in Yichang area on 9 July 2003 is simulated with MM5 model
and its upwelling radiative brightness temperature is simulated with Monte-Carlo 3D microwave radiative transfer
model. The columnar precipitation simulated by MM5 model shows consilient with that observed by rain gauges.
As for the cloud microphysical particles, it is found that except for the cloud ice, the contents of the cloud water,
precipitable water and precipitable ice particles from the MMS5 are nearly equivalent to that retrieved from TMI da-
ta. The simulated Th85V from M-C model also indicates similar distribution with the observed by TMI. Thb85 is
sensitive primarily to the precipitated ice and snow content in clouds. The weak correction between Th85 and the
surface rain rate is found. Given the rain rate less than about 5 mm per hour in this case, Th19 rises since the rain
rate increases. However it descends with the rain rate increasing while the rain rate is over 5 mm per hour. Because
of the notable intercorrelation between Tbh19 and graupel content, it can be regarded as the indicator of surface rain
rate in the strong convective center, at least as the estimator of columnar precipitated water content at upper lay-
ers. The feeble correlation between Th85 and graupel columnar content happens because the upwelling Tb85 is
synthetically affected by the various hydrometers such as the emission from cloud water and the scattering from ice
particles, in addition the shift caused by oblique FOV. Tb37 has obvious correlation with the surface rain rate
when it is less than 20 mm per hour and is saturated when the rain rate is over 20 mm per hour. Cloud water and
precipitated rain in the convective cloud play roles on Th37. The Tb at each channel shows the synthetical results
of tilted cloud cell or oblique FOV. The higher frequency, the lower Tb values show and the more replacement
happens due to the oblique FOV. Tb85 observed at 52. 8°angle is even 15 K less than that received at zenith, and
the shift can reach 25 km as well as the title cloud cell.
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