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Fire monitoring based on FY-3D/MERSI-II far-infrared data

ZHENG Wei, CHEN Jie, TANG Shi-Hao, HU Xiu-Qing, LIU Cheng
(National Satellite Meteorological Center, Beijing 100081, China)

Abstract: FY-3D/MERSI-II polar orbiting meteorological satellite has 250 m resolution in 10. 8 and 12
um wavelengths of far-infrared channels, which provide more abundant data sources for fire monitor-
ing. The characteristics of fire monitoring in FY-3D/MERSI-II 10. 8 pm far-infrared channel were stud-
ied. Although 10. 8um far-infrared channel is far less sensitive than FY-3D/MERSI-II's 3. 8 pm mid-in-
frared channel in the spectral aspect to high-temperature heat source detection, its spatial resolution is 4
times higher than that of 1 km mid-infrared channel, so it can clearly reflect larger fire points, and its
fire detection ability is better than that of 1 km resolution far-infrared channel. There has been a
marked improvement. Using mixed pixel linear spectral separation method, the brightness temperature
increment caused by the open fire area with an average temperature of 750 K and an area of 400 m’in
far infrared channel pixels at 1 km resolution is about 0. 47 K, while that caused by the same fire condi-
tion in far infrared channel pixels at 250 m resolution is about 7. 30 K, which is quite different from the
brightness temperature of surrounding background pixels. The fire location accuracy can be improved
from kilometer level to hundreds meter level by using 1 km resolution mid-infrared channel to identify
the fire range and 250 m resolution far-infrared channel to further determine the open fire area. Based
on the method proposed in this paper, an example of forest and grassland fire application is analyzed.
The location of fire point determined by 250 m resolution far-infrared channel is in good agreement
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with the field investigation information, which shows the effectiveness of the proposed method. Sever-
al application examples showed that the FY-3D/MERSI far-infrared channel has obvious advantages

over the mid-infrared channel in reflecting the location of the intense fire area and the distribution of

the open fire line of grassland fire in large-scale fire field. It can reflect the spatial distribution of wild-

fire more accurately, so it has application value in fire monitoring.

Key words: FengyYun meteorological satellite, far-infrared channel, mid-infrared channel, fire

monitoring
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Table 1 FY-3D/MERSI-II far—infrared channel fire monitoring and field investigation location information of He-

bi City, Henan Province

K TR e s A TR AR (K) YRR R 1 B FIMERE R 2 B
gl s ZhE B LhJERE 2 SRR 2 LhIRE
1 114. 099 5° 35.976 5° 313 0. 002 4° 0. 000 8° 0. 002 4° 0. 000 8°
2 114.097° 35.976 5° 323 0. 002 4° 0. 003 3° 0.002 4° 0.003 3°
3 114. 094 5° 35.976 5° 325 0. 002 4° 0. 005 8° 0. 002 4° 0. 005 8°
4 114. 094 5° 35.9790° 315 0. 004 9° 0. 005 8° 0. 004 9° 0. 005 8°

S B MRAT B 1 45 114.100 3°, 23 . 35.974 1°, SCHU SRR B 2 £ . 114.100 4°, 45 5. 35.974 1°,

%2 FY3D/MERSI-II(2019 4 A 30 B 18:30) kT I R X N m LM SR AP N R AE B Gt
Table 2 Local fire statistics in Russian Far East Region based on FY-3D/MERSI-II at 18:30 of April 30, 2019

WiE Boo e A (km?) IRV RVEIE S (km) T b AL (km)
FRLLAR KA 5 3.854 116. 27°~ 116. 30° 2.081 51.37°~51.35° 2.223
FCLLAM KOS, 1 0.048 116.29°~116. 2925° 0.175 51.36°~51. 3625° 0.277
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Table 3 Mid-infrared and far—infrared fire information statistics in fire area A
il B TR (km?) ZRPGYE RV 5 (km) rg IS e JE I 2 (km)
e hh 80 61.671 116. 06°~116. 2°E 9.712 51.2°~51.26°N 6. 668
AR S| 22 1.06 116. 12°~116. 142 5°E 1.561 51.23°~51.242 5°N 1.389
ML K S 2 15 0.723 116. 155°~116. 172 5°E 1.213 51.22°~51. 23°N 1.111
MLLLAN KA 3 5 0.241 116. 07°~116. 082 5°F 0. 693 51.25°~51.252 5°N 0.277
R4 NXBHOHGELIIMNNEBENSEESIT
Table 4 Mid-infrared and far—infrared fire information statistics in fire area B
HiE oo A (km?) RVGTE R ZRVGHEES (km) 2Rl MRS (km)
FRLLAR K 22 16. 96 116. 06°~116. 11° 3. 468 51.28°~51.32° 4. 445
FCLLAM KO, 9 0. 434 116. 0725°~116. 09° 1.214 51.2975°~51. 305° 0. 825
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Fig. 6 FY-3D/MERSI-II 10. 8 um grassland fire image at 04:
25 of April 20, 2019
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Fig. 7 FY-3D/MERSI-II 3. 8 um grassland fire image at 04:
25 of April 20, 2019
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Fig. 8 FY-3D/MERSI-II 10. 8 um, 0. 86um and 0. 65pum com-
posite image at 04:25 of April 20, 2019
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Fig. 9 FY-3D/MERSI-II 3. 8§ um, 0. 86 pm and 0. 65 um com-
posite image at 04:25 of April 20, 2019
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Table 5 FY-3D/MERSI-II mid-infrared and far—infrared fire line estimation information statistics at 04:25 of

April 20, 2019

KRB (m) P& k2 K23 k24 ks
EEAW/ STIRI: 3 000-4 000 m 1000 m 1000 m 1 .000-2 000 m 1000 m
FELT AN E 250-500 m 250 m 250 m 250 m 250 m
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