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On-orbit radiometric calibration
for water-vapor band of FY-2 satellite
GUO Qiang, CHEN Bo-Yang, YANG Chang-Jun, FENG Xuan

(National Satellite Meteorological Center, Beijing 100081, China)

Abstract: With the Moon as a reference source for thermal emissive band (TEB) calibration without any knowledge of
lunar surface$ emissivity or temperature, the quantitative relationship of the measured radiances between different TEBs
is established by introducing the parameter universal dual-band emissivity ratio (UDER). This was further used to de-
duce a novel cross-calibration approach between different bands. Meanwhile, selecting the thermal infrared band with the
highest radiometric accuracy as a baseline, the on-orbit radiometric calibration for water-vapor band of FY-2E satellite is
realized by using multi-bands lunar observations without any space-borne full-path blackbody. The radiometric calibration
accuracy has been improved by about 3.5 K in the lower temperature region between 200K and 220 K, which is great

benefits to the enhancement of some quantitative products significantly, i.e. cloud classification.
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Table 1 The performance of approximated radiance for
IR1 and WYV bands of FY-2E satellite
Dynamic AT fys ACT,) g
) ) In(q;
Band A/pm Range/K bi nl4) /K /K

IR1 10.3 ~11.3 180 ~330 25.7098 1333.2332  0.05 0.29
wv 6.3~7.6 190 ~300 220.9187 2064.3157  0.02 0.09
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Fig.1 UDERy, yy vs. blackbodys temperature from
in-lab calibration of FY-2E satellite in July 6, 2008

2.2 FY2E DEKKRKEBEHAERER

B2 45H T 2011 4£ 6 A 11 H UTC0000 Ht ¥k
FY-2E T3 EAE S0 A BRI A5 S WV ik B e b 45
R IR 5 8 e B2 RIS B (AN 2 (e) IR )
HOANUER 2 b 25 SR TR AR I 1) AH DGR B AL T
P TR, X AH AR T S5 A WV AE bRk SR 7 A8 I i
ERATRE R Sl RE  IE T 2.1 R e, W,

K3 45T FY2E TR 7 2011 4F 4R R T H
BRI ) WV I B8 b gt S vh & b A% il 58 55 46
B AR 2R (T R PR35 1E 93.6 K).

6
g5
=
3 4
£ Ee
= 3
3
s :
R RN
%0 100200300 400 500 600 700800900 1 000
counts

©

2 FY-2E TETEHH BRI~ (2011 426 H 11 H
UTC0000) f WV il BEERREE R (a)IR1 EER, (b)WV A
B, (c)WV EhrgiiR

Fig.2 On-orbit lunar observation example of FY-2E satel-
lite at UTCO0000 June 11, 2011 and calibration results of WV
band (a) IRI image, (b) WV image, and (c) calibration
results of WV band

Slope
————
O\O\O\O
[\

150 -

b mmmem = Ry

$ee
02-18 04-14 04-17 04-26 05-10 05-24 06-11 06-20 06-24
Date in 2011

Cooling Power/

3 FY-2E DA 2011 4 EPARSE T A BOWM 8 WV &
PRES R R B DR A

Fig.3 Slope of WV band calibration results vs. cooling
power during the first half year of 2011 for FY-2E satellite
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Table 1 BT comparisons between IR1 and WV bands with
different calibration results for a typical high
cloud targets zoom at UTC2300 May 10, 2011

Position (1281,803) (1280,746) (1241,808) (1267,804) (1218,792) (1293,761)

BT oK 212117 214.109 214.434 211.435 217.007 213.454
BTyy o/K 217.000 219.131 217.989 216.791 220.770 219.407
BTyy /K 213.596  215.665 214.501 213.288 217.327 215.948

BTy ocBTR/K 4973 5.002  3.555 535  3.763  5.953
BTyy 1 oBTri/K 1479 1556 0.067  1.853  0.320  2.49%4
Mean of (BTywy oc-BTir)/K 4.710
Mean of(BTyyy | c-BTj;)/K 1.295
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Fig.4 Comparison of BTs in IR1 and WV bands for a
typical high cloud target zoom at UTC2300 May 10, 2011
(a) raw IR1 image, (b) typical high cloud targets in IR1
image, (c) BT distribution of (b) in IRl band, (d) BT
distribution of (b) in WV band with OC, (e) BT distribu-
tion of (b) in WV band with LC
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Fig.5 The improved performance of FY-2E cloud classifi-
cation product (CLC) due to WV calibration results based on
LC method (a)IRI1 image, (b) VIS image, (c) Cloud de-
tection product, (d) CLC with OC for WV band, (e) CLC
with LC for WV band
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