60 6 Vol. 60, No. 6
2002 12 ACTA METEOROLOGICA SINICA December 2002

FY- 1C -

KEER KM ERH HEE HFF ATE I4EM xINX
KIFE K#ER IAKR FEE K F BFE FFEX

( , , 100081)
1999 7 FY- 1C -
.7 ( ) :
T% 7 s 5 ( 1,2,7,8,
10) , ( 6,9) , 2000 9
FY- 1C s la ,
1999 7 s - , 1,7,8
35% ,28% , 22% , 2,6,9,10 ( 10% )
1
15 km
, (40°08 N, 94°20'E) , 1194 m;
, (30%30) km?; ,
, 20 70,
, NASA \
(WSMR), FY- 1C,FY- 2B
LANDSAT TM - -1 (CBERS- 1)
; La Crau s
SPOT HRV ,
2
. 3 :
R 1993 ( ) [1~3]

* :2001 3 19 : 2001 10 24



:FY- 1IC - 741
B l le
2 ’ L= J‘R)»Li)\d)\/J‘R)\d}\ (1)
R , Lix i
(
3000 m ), I C
5 Lm: AiCH-Bi (@
FY- 1C A, . B
FY- 1C 10 s 7

(1,2, 6,7,8,9, 10) ,

:0. 58~ 0.68 Hm, 0. 84~ 0.89 Hm, 1. 58
~ 1.64 Hm,0.43~ 0. 48 Em, 0. 48~ 0. 53 Em, 0. 53

Q* (es, e\’; ‘PS; ‘P‘) =
[T Li(0, 0., € ®)(r/ro)*]/(Eoicos 6) (3)

. es, ev, ('Ps, ¢y
~ 0. 58 Hm, 0. 90~ 0.965 Hm
, Li , Foi
FY-1C 1999 5 10 , 50
> rO/r -
- 7
12
p" 1Y .
| pl* (95, ev, "Ps, CPV) = {[pAi(eS; ev; (P59 "Pv)+
T(0)T(0J]/(1- As))Tu ()
> B . G
> pi b Si > Tgi
6S [4],
, pl* *
’ - , P = a(Cwm— Coi) (5)
, bi= a;* Co; (6)
a;, b
LB S I b A A &G R REMENSR
LAV LA RAEERS BHRKAER
HAEIIX TLE W
EEE
(DC), 1= [A)iH
GPS 5 fir
_— 68 FRSH (LRl Bl ccp

PERHE (KHEEAS)
R IR G 3 e

l

1 FY- 1C -

EAT R H(a. b)



742

1C
3 ( )
1h 3
3.1 1
1999 7 7 .16 17 3 FY-—
7 7 10: 31 9:30~ 11: 16 23.5% 99. 03
7 16 10: 46 9:45~ 11: 47 0.37 101. 47°
7 17 10: 36 9:35~ 11: 18 15.0 98.31°
FY- 1C 1.1
km TO501 T0503 T0505
(20 km x 20 km) 10 km x 10 km e
- 40°05 20~ 40P 10
S6N 94170 ~ 9424 30'E X
FY- 1C 1999 2 1
, 9 X
( 2):
CE313 X
FY- 1C - FR ASD To02 T0104 10105
(350~ 2500 nm), X o—o
(45 em x 45 c¢m), s
2
5 ? (X 3 ©) )
1 min
3] 7 45 CE313 FR ASD
(6] 3
0 35
03 /'AWK
::; 025 - 03
02 1
015 7
/ = e
0 10 500 1000 1500 2000 2500

#HK (nm)

(BRF)
3.2



6 :FY- 1C

743
[4]
, CE318 4
, OL— 754 1 ,
6S , -
CE318 ( Langley)
[7, 8] J
’ im = riz\Ri)\F'/jRi)\F .
( Rayleigh) , 4 ()‘ v v
T, (Lri)RiMzu/ LRL‘)\CE)_ ! (7)
16, 17 0. 0866, 0. 116 .
0. 113, NASA TOMS Jim ! » Tid FR
0.298,0.293  0.294 cm , Rowy - FY= 16 , Rince
1.45,3.01  2.52 ¢/ em’ CE313 i
FY- 1C CE313
6S ,
65 4,5
s Al B
v I 11
3 . 7 1 7. |
5 T 1 # i
E . 7 ] I3 \
2w 11 {Jf. 14
LI i ﬂ ff JY
= ] ?S; 7 X
HE (nm)
4 FY- 1C 1,8 CE313
- e ig‘ +71 T4
3 60 f I X
: S A
R a0 +
F N i 4 1\t
= 20 T -\— 'f ——— 55313
o A A % | == e
04 bl Mli . I
HFEK (nm)
5 FY- 1C 7,9 CE313
(7) FY- 1C 7 CE313
( 2, 2
CE313 FY- 1C 6S 141 FY- 1C -



744
- : - 1c 3(7
16 , 3
) (5) (6), )
FY- 1C (a, b) FY 3 199 7 7 17
2 FY- 1C - CE313
1 2 6 7 8 9 10
0. 925 0. 9988 1.0038 1.0149 1.0177 0.9893 1.0071
3 —
1999 07 07 1999 07 17
(Hm) a b a b G i
1 0.58~ 0.68 0. 0829 0.9953 0.0812 0.9747 0.0918 0.3615
2 0. 84~ 0.89 0. 0892 0.9811 0.0912 1.0030 0. 0923 0. 4358
6 1.58~ 1.64 0. 0598 0.7175 0.0618 0. 7422 0. 0840 0. 3321
7 0.43~ 0.48 0. 0483 0. 6760 0.0475 0. 6649 0. 0526 0.3696
8 0.48~ 0.53 0.0479 0.5269 0.0470 0.5166 0. 0536 0. 4827
9 0.53~ 0.58 0.0777 1.0100 0. 0760 0. 9885 0. 0537 0. 4855
10 0.90~ 0. 965 0. 0902 1. 0820 0.0939 1. 1263 0. 0952 0.4153
a b , G s 1
6 3.3% 9 4.1% 11 , CE313
2% , ( 10
, 7 5 ).
) 2% ) 6 ; FR ASD
9 4% 2 /5 , GPS
FY- 1C la .
. 2000 9 . FY- 1C -
FY- 1C 7 FY- 1C
, 9 13,14 22 , 2000 9
, , 1999 22 199 7 7 ( 4
4 1999 7 7 2000 9 22
1999 7 7 2000 9 22
(Pm) a b a b
1 0.58~ 0. 68 0.0829 0.9953 0.1414 - 1.®70
2 0.84~ 0.89 0.0892 0.9811 0.1072 - 1. 1795
6 1.58~ 1. 64 0. 0598 0.7175 0. 0685 - 0.814
7 0.43~ 0.48 0. 0483 0. 6760 0.0703 - 0.9839
8 0.48~ 0.53 0. 0479 0.5269 0. 0646 - 0.7111
9 0.53~ 0.58 0.0777 1.0100 0.0913 - 1. 1867
10 0.90~ 0. 965 0. 0902 1. 0820 0. 1094 - 1.3126
FY- 1C - , 1,7,8
, 6,7 8 1,2 35%,28%,22%, 2,6,9,10
7 1999 2000 ( 10% ) 2000 1
4 6,7,8 1999 2000 2 1999
,FY- 1C la , ,



:FY- 1C -

(%)

UG E (%)

FKMEHF (%)

T F (%)

1 1

—— % a
—_—— 1999/07/07
10 f— —— 2000/09/22
8 * // .
- .
8
L
4 /
2 /
//
b= A
-20 10 20 30 40 50 60 70 80 90 100
TECHME GRE D
6 FY- 1C 1 1999 2000
12 |
—— Kk M /
ol 2=l /»;
8 V/
6
4 ///
2 /
oi/
-2
0 20 40 60 80 100 120
DEWRHE GBE2)
7 FY- 1C 2 1999 2000
12 T T |
g :
— 1%9331%7/07 /0
10 —e—  2000/09/22
8 et
e /"
6 / //
, //
//
/}:?/
=

0 20 40

8§ FY- 1C

60 80 100 120 140 160 180
TDECHE GEED

7 1999 2000



746
FY- 1C 1,2
NOAA - 15
6, o
: NOAA- 15 ,
, (NOAA- 15 2 0.7~ 1.1 tm,
940 nm ) 2%
(1 6 1999 7 7
6S NOAA- 15
1 2
’ (%) (%)
’ FY- 1C 22.87 21.39
[1], NOAA- 15 23.08 19. 42
FY- 1C -
7. 0% ( ) (
5)
5 _ 1999 2000 FY- 1C
(%) (%) - s
21 ’
5.4
Mie 5.0
2.5 FY- 1C
15
2.12 ’ ’
20
2.0 '
2.7
1.92 BRF
1.0 ;
1.0 ;
1.0
1.5 ’
2.0
( ) 6.0

Biggar S F , Slater P N, Gellman D 1.U ncertainties in the in— flight calibration of sensors with reference to measured ground sites in the 0.4 to

1. 1 Hm range. Remote Sens Environ, 1994, 48: 245~ 252

Shter P N, Biggar S F. Vicarious Radiomatric calibration of EOS sensors, J Atmos Ocean Techno, 1995

Robert J Frouin, James J Simpson. Radiometric calibration of GOES- 7 VISSR Solar channek during the GOES Pathfinder Benchmark Period.

Remote Sens Environ, 1995, 52. 95~ 115

T anre D, Deroo C, Duhaut, et al. Description of a computer code to simulate the satellie signal in the solar spectrum the 5S code. Int J Remote

Sens, 1990, 11: 659~ 668

James E, Vogelmann, David M Moss. Spectral reflectance measurements in the Genus Sphagnum. Remote Sens Environ, 1993, 45: 273~ 279

Y uxiang Zhang, Guangshun Zhang. Spectral reflectance measurements at the China radiometric calibration test site for the remote sensing satellite

sensor. ACTA Meteorological Sinica, 2001, 15: 377~ 382

Biggar S F, Gellman D I, Slater P N. Improved evaluation of optical depth components from Langley Plot data. Remote Sens Environ, 1990, 32:

91~ 101.

s ’

L2001, 12(3): 257~ 266



6 :FY— 1C - 747

IN- FLIGHT VICARIOUS RADIOMETRIC CALIBRATION FOR VIS—- NIR CHANNELS
OF FY- 1C SATELLITE SENSOR AT DUNHUANG SITE

Zhang Yuxiang Zhang Guangshun Huang Yibin Qiu Kangmu Hu Xiuging
Rong Zhiguo Wang Weihe Liu Zhiquan Zhang Lijun Zhu Shunbin
Wang Yongkuan LiChangbao Xia Qing Chen Xiulian Fang Zongyi

( National Satellite Meteorological Center, Beijing 100081 )
Abstract

First radiometric calibration for VIS— NIR channels of FY — 1C meteorological satellite sensor was pet
formed at China Dunhuang Calibration Test Site on July 7, 16 and 17, 1999. T he radiometric calibration adopt
ed the reflectance— based method. First of all the ground reflectance at the test site and atmospheric parameters
were obtamed when FY— 1C overpassed . Based on these data , aradiative transfer code (6S) was run. The ap-
parent reflectance of FY—- 1C’ s VIS— NIR channels was obtained. By geometric registration of the satellite—
ground pixels and a comparison of the mean digital counts with the apparent reflectance, the calibration coeff+
cients (gain and offset) from seven channels of FY— 1C (center wavelength: 455,505,555, 630, 865,932. 5 and
1610 nm) were determined. An error budget of the reflectance— based calibration method shows that the uncer
tainty is less than 7%. Comparing the calibration results with the pre— launch calibration, a better agreement at
five channels is achieved ex cept the ones in channels 9 ( 555 nm) and channel 6 (1610 nm) . Second radiometric
calibration of VIS- NIR of FY- 1C satellite sensor was made in September 2000. T he results of the calibration
monitored an attenuation of FY— 1C satellite sensor. T he new calibration coefficients are important for quantita
tive application of FY - 1C satellite observation data.

Key words: Radiometric calibration, Reflectance— based method, Apparent reflectance, Calibration coeff+

clent.



