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Relationship of Cloud-Top Heights Retrieved from
Combination of FY-2C/D Geostationary Satellite Data
and Other Observation Data and Radar-Retrieved Echo Tops
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Abstract: A relationship between cloud-top heights retrieved from combination of FY-2C/D geostationary
satellite data and other observation data and radar-derived echo-tops is investigated. Tens of thousands of
samples from 20 precipitation cases caused by cumuliform-stratiform-mixed and stratiform clouds are evalu-
ated. It shows that there is remarkably a positive correlation relationship between satellite-derived cloud-
top-height and radar echo-top. It is likely that the relationship is hardly dependent upon combined reflec-
tivity factor. Cloud-top heights mainly derived by FY-2 are more consistent with echo tops of less than 18
dBz reflectivity factor, compared with those of 18 dBz reflectivity factor because FY-2 satellites and SA-
type-radars have different observational and retrieval principles. Satellite-derived cloud-top-height repre-
sents radiation characteristics of cloud droplets in the top of cumuliform-stratiform-mixed and stratiform
clouds, and meanwhile radar-retrieved echo-top implies ability that larger precipitation particles attenuate
electromagnetic waves of radars.

Key words: FY-2 satellites, cloud-top heights, echo tops

s EEC T — 7R BN TR W B A B R BF 587 (2006BAC12B07), [ KR R 2009 4 BT HOR HE )T I H
(CMATG2009MS09) Fl Ll A 44 S 4 Jry 2006 4F T 50 [ R B2l 55 35 37 i (9 A e A6 B8 7 (2006 sdqx219) 35 [ 5% )
2009 4E 1 A 6 Hghss 2009 48 7 J 30 H & E R
B—VEE JRARAE, FENFE = KBS . Email : zhouff770215@163. com



A

44

% 936 %

5 "

h e BT K W BRRAE ) R AR5 b
F FY-2C/D 1k T8 3 B0 o fil A 8 23 25 At R
DGR W& T 10 Fh2 72 SO0 B4 PE 2 5000 S
BT IR 5 i T XREREA L
SR T2 IR 2 R GMS-5 # 1E TR X 2 4 30
e 1) B2 T8 R JS ] B 4 S R R e e A X FY -2
PRI —FH)TAE. b R 2z T B Y 2
2 IR TR P P AL AM I D KA X AR
AR PR 1 2 DU A5 1 5 B O B S 2 TOU IR AR 452
. FIA SBDART %8 5 i 5 =0 v] 545 24 = 2 4
KRR 200~2000 g « m I FEAS [R)DRL A RCE
TR OL R+ 50 BE TR S A TR B — AR (L = i M T
F30 T A T L R R X = )2 R K R D
AU I HL AN £ A0 G A A B IR R S 2 TR
1 22 (B B % 2 A RORLF-2F 48 2 T s B 1 28 Ak A T
PILE AR D A (2), KD AKX ), T, Al
T, g TR W it 0 5 BE IR, T, I = TR . H Oy
RIEE ar by sax T by 5350 = 4 80RF2E42 1
PR, HI DRI C(2) BB A KA 7T 45 3 2= T i
PR SR € AR Y AR S Y
T — T = a)lgH+0, (D
1g(Ty, — T, = a,1gH + b, (2)
HEC 2/ £5 /M FY-2C/D B EREN =
Py B R 5 T R T — S AR, BB
PRSI FY-2 T8 0 A 0k 12 A U o
STAMEIE 4(3.5~4.0 pm) 45 4 oAt 3 18 50de . %
F SBDART f i 4% i 455 X oo itk 17 % = k0 20k
R R, 5 MODIS 1y %) 28 X%t Al W FY-2 Al
MODIS RE % — B [ Bt 2 76 %0 428 50 A 19 32 2L
fE o BRI X LA KA B FY-2 S5 1 = )
JK 4% 55 () B T 0 % W S A 6 L R L B K
AR I KA IR 5 5 B K v 0 B AR — B, B
K AR 9 R /N5 T R ) KN R BLE A G R R
JE R 45 O SO = T 5 CLOUDSAT =ik
o 7 B0 L 2R B B BRI — Bt K
SO FY-2C TR R = 2 507 fh B os 4k
Ja B Z AR 2 T BT, 2 T R ARG, 38 2
JELE 1 K, A RO 2 AR G KO F K. R A —
Sefff gy N B Tk DR RN = s S s ik s
T VE X LA £ . 10, Hawkinson 2550 3 i 4R

GOES T i i 2= Ti i 2 5 B o6 s e
IR R o T BEAE T X b S5 SRR A
1772 m (9490 25 F0 1733 m (AR E 2%, Hofw 25 A
22 % P AE 500 m .56 % 7E+1500 m LAY, Mace
U & B MODIS TR R 1 46 2 2 T JE L it
B 2B IR SO R SR AR A K X — W 22 5 MO-
DIS %I CO, R B EH %,

TR RN TR R AR o B K W Y T, H
T 3K 45 M BE R D0 A 28 BF 98 = 2 80 K R AR
P LS B T RSO N EEY R E &
BR R E B — R R E B E LS Y Bk
TFSE A TR I = 2 500 2 X 1 2R 2 i T T
1o S R N R Tz N TR R s T
TR 8 [ g 00 e PR Sy 48 000 R S Y B 9 T R iR 2
T AEZE AN M B AT AR 2 S Bl = R /K 2R 46 i 59
A S H R e — R . 2R AR
E R B R 8 S [ BSE Cn A2 I B R 7 4 28, 24
TR TS AN B X FY-2 1k TR R Y 2 T
JE 5 B T T O 22 (R OGO LG R BE B A
HARENUEFIRL B, )RR TR H AT S B BER AH AR
= RN RE Ty 2F W d A B T — 2B R B R AT

L BB A0 R e b 3 vk

L1 EEAA B &5

Ve R oK FE e 1 L Jh A5y 2005—
2007 4F 6 B2 By 7 1K X 20 A KK A 6] 9 0L
AT A ) B ik A8 5 CINRAD-SC #1 CINRAD-SA FFj
TS K URRZIR G o 2Rz .

1.2 WESTEEENES K FERLE

3 Ao 15 B 2 ) R BRSO A T AL (] 3R T ey
KT J5 v B S U — A2 ) DABE TR Ak 0 e
L0 HAR YR B IR S 3 R B S — BEE E Y
SR /N T 5 — B E (4 B 18 dBz Fi1 1 dBz
AR —10 dBz) » HAHAR T — B 88 FE 1) S 6 3 7 K
TIZ AR 4% X —BE R e . SRS R B 1
J2E 5O K DA B AV o 45 AR i 0 R 2 KU 5
ENE R YE S0 VAR St i = B SN T AU Y= Vi
it JE H 25 2 18 dBz [ G 1 A [k v B L Oh
Ty AN [ B 5 22 DR 1 IR) LR 2 T ey R Y OR
.0 EL 18 dBz #1 1 dBz DA M} —10 dBz Jz § R H
F Ay A (8135 5 B B AT I Y [ 3R TR 3 S PR



4 )

AR 4 FY-2 TR S 1 25 O 1 55 20 0 73 0 T 1 X 28 15

&1 BEARADGIEN
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Fig. 1 Schematic of grid distribution
(O means satellite-derived cloud-top-height,

/\ means radar-echo-top)
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Table 2 Comparison of statistics between satellite-derived

cloud-top-height and SA-radar echo-top
when composite reflectivity —> 30 dBz (units: km)
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Fig. 2 Scatter plots of satellite-derived cloud-top-height and SA-radar echo-top

of 18 dBz, 1 dBz and —10 dBz reflectivity when composite reflectivity —>30 dBz
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Fig. 3 Histograms of difference frequency distribution of satellite-derived cloud-top-height and SA-radar

echo-top of 18 dBz (a), 1 dBz (b) and —10 dBz (¢) reflectivity when composite reflectivity =30 dBz
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Table 3 Comparison of statistics between satellite-derived cloud-top-height and SA-radar

echo-top when composite reflectivity <30 dBz (units: km)
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Fig. 4 Scatter plots of satellite-derived cloud-top-height and SA-radar echo-top of 18 dBz (a),
1 dBz (b) and —10 dBz (¢) reflectivity when composite reflectivity <30 dBz
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Table 4 Comparison of main statistics between satellite-derived cloud-top-height and radar-echo-top
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