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Fig. 1 Typical example analysis charts for multiple layers of

clouds with deep convections in ITCZ
(a)tracer box located at 2. 86°N,138. 7°E,
(b)tracer box located at 2. 77°N,111. 88°E
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Fig. 2 Typical example analysis chart for dissipating cirrus cloud

outer of deep convective clouds

(tracer box located at 12. 59°N,130. 44°E)
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Fig. 3 Typical example analysis charts for deep

convective clouds in a tropical cyclone
(a)tracer box located at 18. 48°S,117. 45°E,
(b) tracer box located at 25. 90°N,112. 84°E
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Fig. 4 Typical example analysis charts for middle or low layer clouds

(a)tracer box located at 6. 09°S,131. 98°E,
(b) tracer box located at 14.51°S,105. 39°E,
(o) tracer box located at 17. 02°N,90. 38°E
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B3 KRS LB AR B EREY S TERRES M 289
(b)
2601
2407
[
=
%5 220
i
B
200
180 | —
180 200 220 240 260 280 300
ARIT-21V2'S
2 5
2601
2401
el
=
5220
Pind
®
2001
180 | _
180 200 220 240 260 280 300
LLHPFE /K

K6 P RIEEERNE = AEHEPE TR T ERCR

GEEERG YA T 12, 59°N, 130. 44°E)

Fig. 6 For dissipating cirrus cloud outer of deep convective clouds, expanding

4 EBEAE TR

search area to seek background temperature underneath clouds

(tracer box located at 12. 59°N,130. 44°E)

T = TR R A Lt 2 — =0, 2050 w2 K0

R B iR 2B T He ~399 hPa) X 3 5 BRI o 8] K A 3R oo (ECM-

WD 7347 373 ) i 2 FbR o 22 . 3 1 Al U 2

FK1HIH 201241 4 16 H FY22ERRTE 4 T o NESES UG KGE R (i 22 F005 HE 22 24 %
AWM T BV = R B R ERERERRE K.



290 VA I I S S 14 %28 &

x1 ¥ ERARLXEREEEEEATREERACTEREYN
FY-2E SR I EASMHERRE S ECMWF 43 7 37 L 5
Table 1 Biases and standard deviations between FY-2E wind vectors and ECMWF analyses for

height assignment algorithms whether using background radiation
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Estimation of Background Radiation Underneath Clouds for Wind
Vector Height Assignment of Semi-transparent Clouds

Zhang Xiaohu Zhang Qisong Xu Jianmin

(National Satellite Meteorological Center , Beijing 100081)
Abstract

Height assignment of semi-transparent clouds needs two variables: Radiation from the semi-transpar-
ent clouds themselves and radiation from the background underneath semi-transparent clouds. The back-
ground radiation is not directly observed by the satellite, but can be estimated with infrared/water vapor
scatter diagrams of satellite measurements around tracer image boxes. According to the cloud amount and
type observed, tracer image boxes can be divided into 4 types: With different levels of clouds inside, near
the cloud edge, with only high or middle-high clouds inside and with only middle-low clouds or ground in
tracer box. By studying characteristics of infrared/water vapor scatter diagrams of satellite measurements
in 8 typical cases of 4 types which are variety, different estimation methods are discussed and a new estima-
tion method for only high or middle-high clouds in tracer box is proposed. When there are cloud-free pixels
in tracer boxes, infrared maximum brightness temperature may represent the background radiation for in-
frared channel; on the other hands, observation pixels with the highest infrared but relative lower water
vapor brightness temperatures are used to estimate the background radiation for water vapor channel. Ob-
servation pixels with high infrared, but relative lower water vapor brightness temperatures are located in
the clear sky region near the cloud edge, where atmospheric stratification conditions are relatively wetter
than the region far away from clouds. The clear sky region near the cloud edge relatively better represent
the condition underneath clouds better. Due to absorption and retransition processes, the water vapor
brightness temperatures with wetter atmospheric stratification conditions in the clear sky region near the
cloud edge are relative lower. When there are no cloud-free pixels in the tracer image box, the searching
area should be expanded in the east— west direction to find cloud free pixels, until the background radia-
tion can be estimated.

Based on the new estimation method, FY-2 wind vector height assignment algorithm is improved, and
effectiveness is analyzed by comparing with ECMWF reanalysis data, showing that FY-2 wind vector quali-

ty including biases and standard deviations is improved obviously.

Key words: wind vectors; height estimation of semi-transparent clouds; background radiation underneath

clouds



