W57 21 ot 5 0t B OF ¢ o OE Vol. 57, No. 21

2020 4 11 A Laser & Optoelectronics Progress November, 2020

PRESHIIK 1 ] 0 il M 72 e S A P e P IR,

ELAVE, EXE, BEES, fRA°, HEX
"MRER TRKFRFSHIN¥GE, L7 FAL 210044
TR B TRERERAQKETMBE SRR DL, SR KELETFHERLRE, LESFELL
ERAEREGERE, WEIKLRAEKS = MK IR E S, TLH M 2100445
THZR TRAG 0 i E ARG A R TR R I R AR S TS, b 100081

WE AT L2 o0 R R ) 2R R R s ] B, e AR B s I T v R A O X OS2 v XA L BT 2014 4F 1
H FY-3C i AR A% 10. 65 GHz 2 B Ak 74 08I0 2 0 48 5425 4 A =X CCRTMD A B 480 28 R 45 e e 78 R A b 3R
S5 2 AR F R R I LA T X 1A O E L RS 2.4 A E R 22 8 LR R
WRIAL R, DO 5205 275, 40 3K T3 il 2 P 5 00 55 28 0T 45 4 b 3R S R 4R it 25 CRTM B4 52 i & It
AL 2 Y 1 1 347 00 25 3 ) a2 3] b 3 R S SR R AD) 5 R T 4 0 25 19 56. 36 06 F 49. 37 % . e JE , TEHE NI i L
B Vb X (K50 X 0 S BUH TR B 1 A 18 H R TREB MR 1 A 29 H L XF 6 Bl 4 Pk S 38 4
RUBEAT T I [B] R 2 (] b A 20 7 P A 30y, 65 S 2 W1, R T V0 ol 2 P I i A TR O A5 14 b 3R R S0 SR 40 5 R AT L AR A
S Y T 0T O, S 349 s 25 b W 0 90 5 7 R 2 M S A B X VD M (X 1 A M MR R AT R I A — 2 A B
PEFIEIE M, B 4 A F LM REA LT 2 M F

KR B BRI G R, Lt A R R

FESES P407.7; 029 XERES A doi: 10.3788/LOP57.212801

Linear Retrieval of Microwave Land Surface Emissivity over the
Desert Area in January

Guan Yuanhong"*", Wang Wenjun', Lu Qifeng’, Bao Yansong®, Zheng Tingwen'
' School of Mathematics and Statistics, Nanjing University of Information Science and Technology,
Nanjing, Jiangsu 210044, China;

* Meteorological Disaster Prediction, Early Warning and Evaluation Collaborative Innovation Center,
Key Laboratory of Meteorological Disaster Ministry of Education, Joint Laboratory for Climate Change and
International Cooperation, Key Laboratory of Aerosol and Cloud Precipitation Opening of
China Meteorological Administration, Nanjing University of Information Science and
Technology, Nanjing, Jiangsu 210044, China ;

* Key Open Laboratory of China Remote Sensing Satellite Radiation Measurement and Calibration, China

Meteorological Administration, National Satellite Meteorological Center, Beijing 100081, China

Abstract  Based on the multivariate function Taylor formula and optimal control principle, first, using the
10.65 GHz vertical polarization data of observed brightness temperature from FY-3C microwave radiation imager
and simulated brightness temperature from community radiative transfer model (CRTM), the linear retrievals
model between the microwave land surface emissivity and two (four) influencing factors are constructed in the
central part of the Taklimakan Desert (retrieval area) in January. Second, considering the observed brightness

temperature as a reference, the land surface emissivity obtained by two kinds of linear retrieval models are provided
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to CRTM model to simulate brightness temperature, it is found that the average deviations of the simulated

brightness temperatures are reduced to 56.36% and 49. 37% of the original simulated brightness temperature,

respectively. Finally, in the whole Taklimakan Desert (test area), the time and space independence tests of two

kinds of linear retrieval models are carried out by selecting Jan 18, which is used for retrieval date, and Jan 29,

which is not used for retrieval date. The results show that the simulated brightness temperatures of the land surface

emissivity obtained by two kinds of linear retrieval models are still closer to the observation than the original

simulated brightness temperature, and the average deviations are also significantly reduced. The two linear retrieval

models are reasonable and universal for the retrieval of land surface emissivity in the desert area in January, and the

linear retrieval model with 4 factors is better than 2 factors.

Key words remote sensing; microwave land surface emissivity; linear retrieval; Taylor's formula; optimal control

principle
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Table 1

Microwave imager data and channel characteristics

Frequency /GHz

Channel characteristic

10. 65 18.7 23.8 36.5 89
Polarization V.H V.H V.H V.H V.H
Bandwidth /MHz 180 200 400 900 4600
Beam width /(%) 2.3 1.35 1.22 0.81 0.41
Sensitivity /K 0.5 0.5 0.8 0.5 1.0
Calibration accuracy /K 1.0 2.0 2.0 2.0 2.0
Ground resolution<X / (km X km) 51 X85 30X50 27X 45 18X30 9X15
Scanning mode Conical scanning
Scan width /km 1400
Antenna angle of view /(%) 4540.1
Scanning period /s 17£0.1

Scanning period error /ms

0. 34 (adjacent scan lines), 1 (within 30 min)

(Notice: http://satellite. nsmc. org. cn/PortalSite/StaticContent/Devicelntro_ FY3_MWRI. aspx)
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Fig. 1 Scatterplots of Taklimakan Desert in January 24. (a) Scatterplots of land surface emissivity and soil moisture of

0.07 m under the surface; (b) scatterplots of land surface emissivity and soil moisture of 0.28 m under the surface
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