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Abstract: The clear channel scheme presented by McNally and Watts (2003) is used to detect cloud radi-
ances in GRAPES-3Dvar system measured by high-spectral-resolution infrared sounders. This scheme is
based on the bias of simulated radiances and actual radiances, and the determination of bias is related to
forecast model. Traditionally, we use subjective determination schemes to select threshold in cloud detec-
tion, such as image contrast analysis. This paper presents two new and objective schemes based on the
subjective scheme. (1) Analysis of view field bias: observe the cloud top pressure under different thresh-
olds to evaluate the rationality by analyzing the vertical distribution of bias between simulated observation
and actual observation. (2) Evaluation of cloud detection index: establish a series of cloud evaluation indi-
ces to select appropriate thresholds. By combining the three methods mentioned above, we determine the
TASI radiances cloud detection. The gradient threshold keeps the same value as that from European Center
for it has a weak effect in cloud detection. The bias threshold is determined by a comprehensive analysis

method, thus overcoming the visual error of the pure use of image. The results show that bias threshold
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selects 2. 0 K, gradient threshold selects 0. 4 K for window channels and 0. 02 K for non-window channels.

Finally, a month-long experiment shows that the cloud detection bias threshold is effective by comparing

the assimilation results.

Key words: threshold of cloud detection, bias, objective determination, IASI (Infrared Atmospheric

Sounding Interferometer)
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Fig. 1 Bias of five bands based on ranked channel height
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(710w is the channel ranked lowest
and most sensitive to cloud, dpnay i

departure threshold, gradm.. is gradient threshold)

2 AN s S AR K E Uy ik

DU H 8 A TR O i R G S 3 3 2 A
TN T AIRS S5 5T 2 50BN IE 45 0 T i 22 13 (8L AN
R B A bR E, P 4 B 0.5 K, B X G GE
grad,.J 0. 4 K, JE i Xl 8 grad... B 0. 02 K,
B TR R TR BB B RE A ] 75 224 TASI 4R 5

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
fhi 2= B1E /K

RG2S I [ 20E 1T 4% DL iE FH F GRAPES-
3Dvar AL HiR R G0 . M4 G012 07 . O 22 B X
Py Rl BN E R AN TR 2 R E RO A Rl Y S
f 5% M AR /N CEL 3 L rposf 3 B 25 s i 2 R A X
T HRC(EL, 7 DX T B IR DX S 0 B A 9] A
WAL, &l 3a o . W 225 BI{E I 0. 5~2.0 KX =
G0 5 S 14055 W e A W 4 3 114 061 T S 4 5 2
i 2 B (ELE 3. 0 K B, B 245 3 T8 1Y) Lo f31) 3 AR e 7
6090 2 AT o AHXE O 25 1 Ao B I IBUAS ] P
{10 5 235 38 T8 LU ) R 6 AR B AE 26 00, IR A W B AR
b0 Zeat W) 43 AT o A TR A6 JEE 13 1 1 DI o K
AR DR — B X GE T grad,. 0.4 K,k
i X IE grad,.. [ 0. 02 K, {2 B {E N 7E 1.0.2.0
3.0 K =AME Z ] LB,

1 50 %t 2 K 0 59 (. 1) 0k B 22 SR T 6 0L 5
P AT 2 B A BT 55 . AR SCAE 2000 i ik
ity 1= 52 HE 9 B 100 25 A 2 O 1 B0 2 T i - (DR
Y 2253 0105 5 (2) R 38 bR PE 43 . 30 22 5
BT 125 38 8 3 BT AL OR 0 5 552 B R0 22 1] Al 25 1) 2 L
GY A WEEAS [ [0 1 2 T00 /8 B (s i) of E A 59 {8
by QIO RE S L Y AUl E R T2 s e R BLIEU R E VAR
B0 2 K I A 5 %k HL HEAT PF 4 ok 328 BRI A1 1) 1 1
X BT 14 8 0 7 v T B ) FE LGOS B
KR 2, HEFH FEERET B—O Wik
AT T 22 3 AR 27 R . BIR A = Fh
GBS A W LR 3T 5 1 2 0 A R A R
5E

2.1 =mEXLEaH
It Bt 2013485 H 1 H 06 B #0058 Ry

0.02 0.06 0.10 0.14 0.18
B BERE /K

3 i 22 B Ca) AR BE A Cb) X 2 0 250R 1y 2 il
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Fig. 4 Comparison between cloud detection of CH212 and infrared cloud image with different bias thresholds

(Red stands for cloud and green for clear)

(a) bias threshold 1.0 K, (b) bias threshold 2. 0 K, (¢) bias threshold 3.0 K
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Fig. 6 Bias of IASI channels based on ranked channel height and
cloud-top height with different bias thresholds

(blue point:bias threshold 1. 0 K; green point:bias threshold 2. 0 K; black point:bias threshold 3.0 K)
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Table 1 Scheme of assimilation experiment
2z 6 I A
ZBIME/K
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Fig. 8 Root-mean-square error of geopotential height: (a) Northern Hemisphere,

(b) Tropics, (¢) Southern Hemisphere

(Black line stands for Expl, red line for Exp2. and blue line for Exp3)
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