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Fig. 2 The visible-shortwave infrared radiometer
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Fig. 3 The laboratory spectral calibration results for the visible—shortwave infrared radiometer
8 7 JBE T o A A s T AT O R e R JIF1059—1999 Gl AN 7 2 W 55 3%

W VB, FREEARAEAL A E R BRI — SR
LA R, P ARIELT i NIST $24E, Ot
T EE B0 5T NIST R SRR, S Mo R
WS, oy m R TR TR BE CNAS
S 2 A A o S G ke L S R A
“BREAT—Z B R S AL B AT E B (A
R UE 4 FiR .

K4 ARseiE ﬁ%%%%%}‘nﬁﬁﬂu%@

Fig. 4 Laboratory radiometric calibration for the radiometer
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Table 2 Comparison between balloon observation to MODIS

B3 B4 Bl B2 B5 B6 B7
469nm  555nm  645nm  858.5nm  1240nm  1640nm 2130 nm

MODIS M (Obs,,, )/(Wm™ pm™'sr™") 90.674  94.688  100.471 68.815 37.426 22.16 8.096

WoXa  AERWI S (Obs, )/(Wm™ pm™'st™)  90.098 88322 93.258 71.402 39.326 22.972 8.728
A% 2% 5 ((Obs,,,,~Obs,, )/Obs,, )/% -0.64 -6.72 -7.18 3.76 5.08 3.66 7.81
MODIS W (Obs,, ., )/(Wm™ pm™'sr™") 72.84 77175 76.74 56.706 32.206 18.846 7.432

WX AERWITST (Obs,, )/ (Wm™ pm™'sr™)  81.099  78.729 77.838 63.818 36.014 19.96 6.882
FAX 225 ((Obs,,,,~Obs,, )/Obs, . )/% 11.34 2.01 1.43 12.54 11.82 5.91 -7.4
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Table 3 Comparison between balloon observation to GF—6/WFI

B7 Bl B2 B8 B3 B5 B6 B4
GF-6/WFIMLM (Obs,,)/(Wm™ wm™'sr™) 8334 9493 102.31 115.31 10535  97.19 8376  78.94

Bpopkal AR (Obs, )/(Wm™ pm™'sr™) 694 86.83 95.18 101.18 98.73 88.58 784  69.66
AHXT 22 5 ((Obs,—Obs,, )/Obs,, )/ % 16.73 8.53 6.97 12.25 6.28 8.86 6.40 11.76

GF-6/WFIUW (Obs )/ (Wm™? pm™'sr™")  84.69  97.5 10538 117.81 10784  99.82  86.55  81.56

WX AERIHSE(Obs, )/(Wm™ um™'st™) 6776 88.29 99.81 105.97 103.96 9639 8722  80.92
AH%T 22 5 ((Obs,,—Obs,, )/Obs,.)/ % 19.99 945 5.29 10.05 3.59 344 -077 0.9
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Table 5 The uncertainty budget of the mountain

area calibration
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Abstract: On-orbit calibration and performance monitoring of satellite remote sensing payloads call for the support of the radiometric

calibration source, which has high stability, reliability, and traceability. One of the most effective ways to improve the accuracy of on-orbit

radiometric calibration is to move the radiometric benchmark from the laboratory to a space-borne platform to form “calibration satellites,”
such as “THUTHS,” “CLARREO,” and the Chinese “LIBRA.” Then, the simultaneous nadir overpass observations obtained from the

calibration satellite and other satellites can be employed to transfer the benchmark to other satellites. However, up to now, all of the

abovementioned projects are at the research and development stage. At present, no operational satellites can be used to validate the

benchmark transfer chain, which is one of the core functions of future calibration satellites. Given that the high-altitude scientific balloon has

the advantages of being close to TOA observations, long-term regional flight, and recyclability, it can be regarded as an optional platform for
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space radiometric benchmarks. This study examined the composition of the demonstration system that can operate at a near-space altitude,
with the high-altitude scientific balloon as a platform and a radiometer covering the spectrum range of 400—2500 nm as the main Earth
observation instrument. A flight experiment was also performed by utilizing this system in Da-Qaidam in Qinghai Province. During the
flight, the position and attitude data of the balloon platform and the observed radiance data were obtained and fully recorded. These data
were initially used to analyze the stability of the high-altitude scientific balloon platform and the radiometer in near-space. Results revealed
that during the whole flight, the radiometer was in a stable environment and worked well. Then, a general method of satellite radiometric
calibration with the balloon observation in near-space was established in consideration of balloon flight tracks that are difficult to fully
control. The uncertainty of the proposed method reached 3.15%—3.35% and 4.60%—4.75% in the uniform and mountain areas,
respectively. A comparison with MODIS and GF-6/WFI synchronous observations was performed to confirm the reliability of the
uncertainty analysis. The satellite and balloon observations showed good agreement with each other. The successful flight experiment
revealed the feasibility of using high-altitude scientific balloons as a space radiometric benchmark-carrying platform. It can also serve as a
reference for the further development of near-space-borne radiometric benchmark transfer calibration systems.

Key words: remote sensing, near-space, high-altitude science balloon, radiometric calibration, field experiment
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