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Table 2 Preliminary result. The hot spot detection using SWIR data was examined for its 
capability using SWIR data from April to July 2019.

FRP 
SW4 sensitive insensitive saturate
SW3 insensitive sensitive saturate sensitive

April 2019 1,690 15,217 79 5,814 91

May 984 10,046 59 4,059 42

June 322 4,340 21 2,049 30

July 453 5,040 29 2,351 38

Apr. - Jul. 2019 3,449 34,643 188 14,273 201

% 6.54 65.67 .36 27.06 .38

Table 1 Confidence level. A confidence level is decided for each detected hotspot 
based on the nσ and the detection frequency during  2018-2019 (Fig. 3).

Level Description

1
L < 8σe (L < 32σe for water pixel),  
non vegetated (snow, ice, barren), or  
detection frequency > ~50 %

2 L < 16σe
3 L < 32σe
4 L < 64σe
5 L >= 64σe

0˚

0˚

40˚

40˚

80˚

80˚

120˚

120˚

160˚

160˚

−160˚

−160˚

−120˚

−120˚

−80˚

−80˚

−40˚

−40˚

−90˚ −90˚

−60˚ −60˚

−30˚ −30˚

0˚ 0˚

30˚ 30˚

60˚ 60˚

90˚ 90˚

0˚

0˚

40˚

40˚

80˚

80˚

120˚

120˚

160˚

160˚

−160˚

−160˚

−120˚

−120˚

−80˚

−80˚

−40˚

−40˚

−90˚ −90˚

−60˚ −60˚

−30˚ −30˚

0˚ 0˚

30˚ 30˚

60˚ 60˚

90˚ 90˚

Fig. 3 Frequently detected hotspots for 2018-2019.

nσ>nf
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Fig. 2

2. Hot spot detection 
1.We assumed that SW3 (1.6 um) and SW4 (2.2 um) are 
insensitive to the Earth surface temperatures. 
2.Hot spots are detected by comparing the normalized standard 
deviation (nσ, Eq. (1)) with a threshold. 
3.We use two thresholds, one (nf=4) to detect hot spots and 
another one (nf0=3) to find likely hotspots in the neighborhood 
of each detected hot spot (Figs. 1-3, Tables 1-3).

Table 3 Agreements with Himawari-8. Detected hot spots were mapped onto 2.5x2.5-degree 
grids and compared with those detected using TIR and MIR data of Himawari-8. The number 
in the brackets shows the total number of 2.5x2.5 grids.

2019
SGLI

1 2 3 4 5

April 0.61 % 
(185)

0.67 
(123)

0.76 
(62)

0.85 
(27)

1.00 
(15)

May 0.66 
(146)

0.70 
(93)

0.74 
(54)

0.79 
(28)

0.92 
(12)

June 0.65 
(196)

0.69 
(124)

0.75 
(72)

0.81 
(41)

0.71 
(21)

July 0.67 
(142)

0.76 
(94)

0.85 
(46)

0.88 
(24)

1.00 
(9)

Apr. - Jul. 0.64 
(669)

0.70 
(434)

0.77 
(234)

0.83 
(120)

0.88 
(57)

1. Introduction 
 Spatial resolution of 250 m of SGLI is expected to detect 
wildfires with high accuracy. We investigated wildfire detection 
and fire radiative power (FRP) retrieval using SW3 (1.6 um) and 
SW4 (2.2 um) data from SGLI.

4 Algorithm

4.1 Hot spot detection

Pixels, where LSW3 and/or LSW4 are larger than the three times of the noise level (3�
e

), are selected at

(b) in the flow.
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Then, selected pixels are divided into clusters at (c) by grouping the data spatially connected. Here,

the method uses �
e

determined by L
std

/SNR by using L
std

and SNR in Table 1. The step (d) compares

the maximum radiance in each cluster with the threshold of 4�
e

. If the maximum radiance exceeds the

threshold at SW3 or at SW4, all pixels in the cluster are detected as hot spots. Figure 2 shows the

area fraction and the temperature range of the hot spot which is detectable by SW3 and SW4. Finally,

a confidence level (Table 2) is decided for each hot spot at (e). Land cover types are quoted from the

MODIS Land Cover Type Product. Detection frequency (Fig. 3) was generated at each 0.05⇥0.05-degree

latitude-longitude grid by using hot spots detected for 2018 and 2019. Each threshold was arrived at

empirically.
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Figure 2. The fraction and temperature range of hot spots detectable with SW3
and SW4. Wildfire levels and those temperatures are quoted from Wooster et al.
[2003]. The blue and red bottom lines denote the detection limit, and the top lines
the saturation levels.
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Fig. 1 Sensitivity to wildfire

3. Fire Radiative Power (FRP) 
We applied the single radiance method (Wooster et al. 2003) 
to SWIR data of SGLI (Fig. 4, Table 4).
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Figure 3. Frequently detected hot spots.

Table 2. Confidence level

Level Description

1 L < 8�
e

for land pixel,

L < 32�
e

for water pixel,

non vegetated (snow, ice, barren), or

detection frequency > 50%

2 L < 16�
e

3 L < 32�
e

4 L < 64�
e

5 L = 64�
e

4.2 FRP

Following Wooster et al. [2003], FRP is determined by performing the MIR radiance method on the

SWIR data. The determination formula is

FRP

MIR

=

✓
�"

f
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◆
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f,MIR

. (4)
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SWIR

=
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�
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⌘
L
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(5)

Here, � is the Stefan-Boltzmann constant, "
f

is the fire emissivity over all wavelengths, "
f,MIR

is the fire

emissivity for the MIR wavelength, a is a constant coe�cient, and L

f,MIR

denotes the radiance of fire at

MIR. In application of (4) to SWIR, "
f

and "

f,MIR

were assumed to be 1.0, and L

f,MIR

was replaced

by LSW3 or LSW4; this was based on the assumption that SW3 and SW4 are insensitive to background

temperatures. The coe�cient was determined by using numerically simulated data (Table 3).

4

Confidence level >1

Fig. 4 SGLI vs. Himawari-8. FRPs retrieved from SGLI SWIR data were 
compared with those from Himawari-8 which were determined by performing 
a Bi-spectral method (Dozier 2918) with SWIR and MIR data.

Table 3. FRP coe�cients

T
f

(K) �/a Quality flag

SW31 600 133.921 1

SW32 800 1639.2 2

SW41 650 100.254 3

SW42 700 65.9356 4

SW43 700 65.9356 5

SW3

L< 3�
e

L<L
max

L=L
max

SW4 L< 3�
e

SW31
L<L

max

SW41 SW42 SW43
L=L

max

SW32

5 Report (Alert)

If there is any hot spot detected, an alert file is generated. The alert data consists of two parts: a header

part and a data part. The header part is denoted by the ’#’ at the start of each record. The data

acquisition and processed date and time and parameter names are provided in the header. The data part

holds detected hot spots and determined FRPs in the comma-separated values (CSV) format. Table 4

shows the parameters described in the data part. The hot center indicates the hottest pixel in the fire

cluster. Each fire cluster can be specified by gathering the hot spots associated with the same hot center.

Note that the alert file is not generated if there is no hot spot detected.

Table 4. Data in the report

column parameter description

1 Hot-spot ID

2 Year

3 Month

4 Day

5 Time hhmn in UTC

6 Latitude

7 Longitude

8 Area Area factor (1/cos(✓
z

))

9 Volcano 0: no volcano, 1: volcanos

10 Reliability Table 2

11 FRP Wm�2

12 Quality flag Table 3

13 Hot center (ID) Hottest pixel in the cluster

6 Limitation

Because the reflected sunlight prevents detecting hot spots, the algorithm is limited only for nighttime.

Note that the algorithm is disabled at high latitudes during the nights with the midnight sun.

7 Issues

The followings are the major issues with the wildfire detection and FRP retrieval method for SGLI data.

1. Hot spot detection for daytime is an issue that needs to be investigated in the future.

2. FRP determination is still tentative and needs to be improved in the future.
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Table 4 FRP coefficients

4. Summary 
1.More than 60 % of hotspots detected using SWIR data of SGLI 
agreed with those detected from Himawari-8 TIR and MIR data. 
2.FRPs retrieved from SGLI SWIR data show good agreements 
with those retrieved from Himawari-8 data.
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