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A new index for low-light-level remote sensing identification of
forest fires: the enhanced noctilucent fire disturbance index
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Abstract: With the development of optoelectronic technology, low-light-level (LLL) imaging technology and its appli-
cation have recently become a research focus. In LLL remote sensing images, it is difficult to completely separate forest
fires from industrial combustion and urban heat sources based on radiance or temperature alone. Meanwhile, because of
frequent data saturation in the low-light band, the existing fire detection products only provide detection information. To
identify forest fires among various heterogeneous heat sources with high brightness and further improve the pixel-level

W fs B H#5:2022- 08- 21, & B HHA . 2022- 12- 29 Received date:2022- 08- 21, revised date:2022- 12- 29

EEE L P ERH A A SR (RC210431) Kz T B ST W1 (FY-APP-2021. 0302)

Foundation items: Supported by the Shenyang young and middle-aged scientific and technological innovation talents support program (RC210431) ,
and Fengyun satellite application advance plan(FY-APP-2021. 0302)

{EE &I (Biography) : i35 52 (1980-) , &, INPH B2 )1 WS B, 24407, B0 o 3 Jle Ak W R brA a8 220 . E-mail : wujimwen@iae-
sy. com

" 1B 4EHE (Corresponding author) : E-mail : fengrui_k@iaesy. com



242 g hh 5 2 oKk U e 42 %

characterization of fire detection products, a new spectral index, the enhanced noctilucent fire disturbance index
(ENFDI) , is proposed based on the principle that surface temperature decreases with the increasing vegetation density
by Latent heat transfer. According to the results, ENFDI enhances the differences in spectral characteristics between
forest fires and city lights and improves the ability of forest fire identification under low-light conditions. The forest
fires’ ENFDI are significantly higher than those of urban heat sources. Moreover, ENFDI can also effectively relieve
the impact caused by LLL band’ s proneness to saturation. Not only can ENFDI clearly distinguish flame glow differ-
ences within potential saturation zones and enhance the distinguishability of forest fire’s pixels, but the correlation (R)
between ENFDI and the mid-and far-infrared brightness temperature difference is as high as 0. 94 - 0. 97, which is con-
siderably higher than that of NTL (0. 82-0. 83). Furthermore, ENFDI is relatively stable —it is not affected by lunar
phases in that forest fires at night are identified with or without moonlight. ENFDI recorded an 87. 66% forest fire iden-
tification accuracy in this study, which is higher than the 83. 91% accuracy of the conventional TMIR method. The for-
est fires identified using the ENFDI show a good overall correspondence with the NPP/VIIRS active fire product
(VNP14IMG) , with a positional tolerance within 628 m. Therefore, ENFDI is sensitive, stable and accurate for iden-
tifying forest fires. Further, it may serve as a feasible reference for achieving further pixel-level characterization of
fires.

Key words: enhanced noctilucent fire disturbance index, remote sensing identification of fire, low light, infrared,

vegetation index, saturation
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Fig. 6 Comparison of ENFDI’s efficacies in mitigating NTL saturation across the Shenyang’s and Huludao s forest fires
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