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Tab.1 Primary parameters of thermal infrared bands
belonging to visible and infrared radiometer and medium

resolution spectral imager
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Tab.2 Emissivity of various land types at bands of VIRR4, VIRRS and MERSI5

S5 VIRR4 VIRR5 MERSI5

/e T e K e i/ e e K e /e e K e

7k 0.990 0 0.9915 0.993 0 0.9910 0.9930 0.9950  0.9900 0.9925 0.995 0
LSS NS 0.9750 0.9835 0.992 0 0.978 0 0.986 0 0.9940  0.9750 0.984 5 0.994 0
e 2k e i Ak 0.9750 0.9850  0.9950 0.978 0 0.986 5 0.9950  0.9750 0.9850  0.9950
I I AR 0.9750 0.9835 0.9920 0.9770 0.985 0 0.9930  0.9750 0.9840  0.9930
5 - ) - Ak 0.949 0 0.9705 0.9920 0.958 0 0.974 0 0.9900  0.9490 0.969 5 0.990 0
1B 3k 0.9750 0.9855 0. 996 0 0.980 0 0.988 5 0.9970  0.9750 0.9860  0.9970
T8 3 8 A 0.949 0 0.9720  0.9950 0.949 0 0.972 0 0.9950  0.9490 0.9720  0.9950
5 T A 0.924 0 0.9555 0.9870 0.9320 0.9625 0.9930  0.9240 0.9585 0.993 0
AR A P F i R 0.974 0 0.9835 0.993 0 0.978 0 0.9870 0.9960  0.9740 0.9850  0.9960
U T I 2 I 0.950 0 0.9700  0.9900 0.950 0 0.970 0 0.9900  0.9500 0.9700  0.9900
iy 0.949 0 0.9720  0.9950 0.958 0 0.9775 0.9970  0.9490 0.9730  0.9970
/NS 0.950 0 0.9700  0.9900 0.9500 0.9700 0.9900  0.9500 0.9700  0.9900
4 Fi Hb 0.950 0 0.9730  0.996 0 0.9500 0.9730 0.9960  0.9500 0.9730  0.996 0
W AR X 0.950 0 0.9700  0.9900 0.9500 0.9700 0.9900  0.9500 0.9700  0.9900
oA b/ 1 9% A P4 0.950 0 0.9730  0.996 0 0.9500 0.9730 0.9960  0.9500 0.9730 0.996 0
ESIFIS 0.950 0 0.9730  0.996 0 0.9500 0.9730 0.9960  0.9500 0.9730  0.9960
i i AL B 0.950 0 0.9730 0.996 0 0.9500 0.9730 0. 996 0 0.9500 0.973 0 0. 996 0
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Fig. 1  Surface temperature inversion results from the simulated FY3 satellite data
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Tab.3 Validation of estimated surface temperature with MODIS land surface temperature products

ARA i . S/ wek W& %W g _
B [1] LST KA WS W Hi ,ﬂw\ K ER i ?ﬁ D/ S o S 1 o e T& %Eﬁi iﬁﬁﬁ N FENIN
s FH B N N BHEK K
R R %373 2 S U SN
ViRpa, BB 7140107 1209 1269 61992 2411 995 5389 1772 4 124 13 884 130 134 18IS 47 79009
wirss K 0.379 0.473 0.425 0.370 0.485 0.507 0.406 0.643 0.349 0.761 0.542 0.230 0.397 0.604 0.134 0.390 0.169 0.498
gz RUSE/K 7631 7.254 7.496 7,158 7.600 7.576 7372 7.180 7.564 9.709 7.949 7.941 7.378 7.441 7.235 7.619 7.741 7.557
2012 - BIAS/K  -7.43-7.05 -7.21 =6.86 ~7.47 -7.39 -7.01 -6.98 ~7.32 =8.33 —7.81 =7.34 =7.06 =7.27 -6.97 ~7.46 7. 46 ~7.40
1-23 ViRpe, OREC 714107 1209 1269 61992 2411 995 5389 1772 4 124 13 884 130 134 18IS 47 79009
vies. R 0.616 0.638 0.549 0.566 0.654 0.678 0.611 0.774 0.525 0.254 0.522 0.287 0.617 0.714 0.190 0.526 0.362 0.663
g RUSE/KD 2113 1723 1871 1665 2143 2,183 2.005 1.897 2.057 3.528 2.362 2.180 2,058 1.933 1515 2,068 2.266 2. 110
BIAS/K  -1.79 -1.32 -1.26 - 1.17 =1.93 ~1.88 -1.40 =1.49 ~1.70 =2.66 -2.13 ~1.43 ~1.48 ~1.66 -0.63 ~1.80 1. 85 - 1. 85
ViRpe, EEC 694 98 932 123520464 974 1021 6012 1706 2 78 22 1108 114 82 830 27 44399
wirss K 0.409 0.468 0.696 0.495 0.582 0.461 0.671 0.579 0.343 1.000 0.617 0.373 0.414 0.501 0.540 0.650 0.505 0.655
i RMSE/K 7468 7.256 7431 7.193 7,278 7,259 7.384 7.083 7.442 10.8117.896 6,388 7.113 7.399 7.008 7.615 7.635 7.266
2012 - BIAS/K  -7.19 -6.97 =7.07 =6.75 =7.14 ~7.02 -6.90 ~6.80 ~6.99 ~7.64 ~7.65 -6.09 ~6.78 =7.12 ~6.74 ~7.46 ~7.10 7. 07
273 ViRpa, EEC 694 98 932 123520464 974 1021 6012 1706 2 78 22 1108 114 82 830 27 44399
vies. R 0.606 0.706 0.846 0.715 0.783 0.666 0.857 0.820 0.593 1.000 0.739 0.595 0.636 0.715 0.653 0.771 0.659 0.851
g TUSE/K 1885 1472 1,420 1411 1,610 1586 1,496 1518 1.756 2.400 1.883 0.963 1.610 1.657 0.988 1719 1.963 1.598
BIAS/K  -1.54-1.05-0.80-0.82 -1.42 -1.25 -0.85-1.19 -1.25 -1.70 - 1.63 =0.38 = 1. 14 - 1.29 -0.02 -~ 1.50 1. 26 - 1. 33
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R EE, YR 22/ s X Ui B VIRR4/VIRRS
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Tab.4 Validation of estimated land surface temperature and Fengyun 3 land surface temperature production
with MODIS land surface temperature products
S Y . RkMw, S S L3 N
ATk wEE RA BE O mn TR e g s oo BEORICER
) ) i /R HhiBk oL BN ERK K
HE R Bk s M # i
VIRRA/ ook 714 107 1209 1269 61992 2411 995 5389 1772 4 124 13 884 130 134 1815 47 79009
VIRRS 0.616 0.638 0.549 0.566 0.654 0.678 0.611 0.774 0.525 0.254 0.522 0.287 0.617 0.714 0.190 0.526 0.362 0.663
R RMSE/K 1121 1.149 1.447 1.283 0.967 1.130 1.464 1.188 1.154 2.084 1.102 1.611 1.436 0.972 1.728 1.030 1.294 1.027
2012~ BIAS/K -0.130 0.342 0.409 0.495 -0.267 -0.215 0.269 0.175 -0.038 -0.993 -0.468 0.234 0.181 -0.000 1.038 -0.133 -0.186 -0.188
1-13 FY3 VIRR Bk 552 96 812 863 53705 2189 487 2043 1240 2 107 11 725 106 121 1593 35 64687
W 0.558 0.687 0.400 0.467 0.626 0.645 0.472 0.617 0.420 -1.000 0.504 0.455 0.522 0.696 0.267 0.530 0.062 0.581
e RMSE/K  2.591 2.552 2.752 2.407 3.079 3.078 2.617 2.234 2.548 5.016 2.620 2.824 2.422 2.659 2.899 2.811 2.925 3.011
BIAS/K  -2.19 -2.26 -2.36 -1.96 -2.91 -2.85 -2.06 -1.45 -2.16 -3.46 -2.32 -2.22 -1.72 -2.40 -2.58 -2.56 -2.59 -2.79
VIRR4/ B 694 98 932 1235 29464 974 1021 6012 1706 2 78 22 1108 114 82 830 27 44399
VIRES 0.606 0.706 0.846 0.715 0.783 0.666 0.857 0.820 0.593 1.000 0.739 0.595 0.636 0.715 0.653 0.771 0.659 0.851
R RMSE/K  1.095 1.204 1.462 1.423 0.793 1.060 1.480 1.056 1.307 0.125 0.928 1.585 1.248 1.094 1.928 0.850 1.539 0.948
2012~ BIAS/K  0.126 0.619 0.868 0.842 0.242 0.414 0.817 0.475 0.419 -0.031 0.036 1.286 0.522 0.371 1.645 0.162 0.403 0.335
2-3 FY3 VIRR Btk 364 64 393 513 22568 719 255 1007 762 | 46 16 546 57 54 624 12 28001
W 0.533 0.591 0.573 0.348 0.676 0.671 0.724 0.506 0.344 0.529 0.059 0.412 0.769 0.471 0.451 0.616 0.606
o RMSE/K  2.042 1.911 2.075 2.019 2.487 2.307 1.849 1.717 2.026 2,124 2121 1.854 2,169 2.121 2.171 2.087 2.402
BIAS/K -1.71 -1.50 -1.64 -1.32 -2.33 -2.10 -1.25 -0.49 -1.53 0 -1.77 -1.88 -1.38 -1.86 -1.77 -1.84 -1.86 -2.16
VIRR4/ B 283 33 699 855 54836 2529 872 5451 1307 1 28 22 520 38 24 1464 18 69000
VIRRS 0.610 0.542 0.637 0.634 0.765 0.826 0.617 0.768 0.598 0.754 0.774 0.717 0.540 0.634 0.720 0.819 0.877
R RMSE/K ~ 2.156 2.109 2.060 2.616 1.187 1.169 2.053 1.674 2.313 2.545 1.601 1.805 1.867 2.851 1.352 2.126 1.330
2012~ BIAS/K 0.247 0.934 0.970 1.063 0.408 0.353 0.910 0.951 0.184 0.733 -0.506 0.695 0.259 0.765 2.167 0.364 1.539 0.463
-1 FY3 VIRR ook 128 39 210 333 40657 1809 122 729 629 1 14 14 259 19 9 926 5 45903
W 0.088 0.105 0.097 0.075 0.549 0.541 0.210 0.126 0.041 -0.105 0.726 0.224 -0.229 -0.362 0.328 0.276 0.458
7 RMSE/K  2.695 2.176 2.433 2.920 2.591 2.695 2.945 4.713 2.754 3.099 2172 2,571 2,175 2.522 2.309 1.611 2.641
BIAS/K -1.23 -0.79 -0.48 -0.28 -2.23 -2.21 1.08 3.40 -0.47 0 -1.17 -1.78 -1.35 -1.08 -1.36 -1.76 0.26 -2.07
290 2001 290r
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Fig.2 Scatter diagrams between MODIS LST products and estimated LST from VIRR data
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Fig.3 Jiangsu land surface temperature products on January 23, February 3 and February 11, 2012
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Retrieval of Land Surface Temperature from FY3 Infrared Imageries

Bao Yansong' Li Zitian> Wang Dongmei’ Min Jinzhong' Yan Jing'
(1. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters,
Nanjing University of Information Science and Technology, Nanjing 210044, China
2. School of Atmospheric Physics, Nanjing University of Information Science and Technology, Nanjing 210044, China
3. Jiangsu Research Institute of Hydraulic Science, Nanjing 210017, China)

Abstract: This paper focuses on the estimation of land surface temperature ( LST) based on the
measurements from the visible and infrared radiometer ( VIRR) and the medium resolution spectral
imager (MERSI) on hoard the second-generation polar-orbiting meteorological satellite of China (FY3).
The moderate spectral resolution atmospheric transmittance algorithm and computer model (MODTRAN)
were used to simulate FY3 VIRR and MERSI infrared data. The split-window algorithm was employed to
build LST estimation models based on the simulated data. The LST estimation experiments were
conducted in Jiangsu Province. Nine images with fewer clouds cover were acquired on January 23 and
February 3 and 11, 2012. They consisted of three VIRR band 4 images, three VIRR band 5 images and
three MERSI band 5 images, which were used to retrieve LST of the experimental region. LST estimation
from the images acquired at the first two days was evaluated by MODIS LST products. The results showed
that the combination of the VIRR 4th and 5th bands obtained higher LST estimation accuracy, compared
with the combination of the VIRR 4th and MERSI 5th band. In addition, it was found that the estimated
LST from VIRR 4 and 5 band images had a systematic bias ( — 1. 664) compared with MODIS LST. The
systematic bias was used to revise the LST estimation model. The revised model was validated by the
images acquired at February 11. The results showed that the correlation coefficient between the estimated
LST and MODIS LST was 0. 877, and the RMSE was 1.33 K. Compared with FY3 LST products, the
estimated LST from the model was comparable to MODIS LST product.

Key words: Feng-Yun 3 satellite Land surface temperature Estimation by remote sense technology



