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Satellite Series Observation  Resolution Sensitivity  Table. Parameters of FY-3D/MERSI compared with MODIS/Aqua in fire monitorinc
frequency (m) OB channel | Wavelength/um | Waveband | Resolution/km
FY-3C 2 1000 70 m MODIS MERSI MODIS MERSI MODIS MERSI  MODIS
FY-3D 2 1000 70
B : 0470 0.469 Visible light 025 050
FY-3E _ 2 1000 70
Polar orbit Bl - 0550 0555 Visible light 025 050
NPP 2 375/750 1545 e S
NOAA-20 2 375/750 15/45 1 0.650 0.645 Visible light 0.25 0.25
TERRA 2 1000 60 “ 2 0.865 0.859 Near infrared 0.25 0.25
AQUA 2 1000 60 - 20 3.800 3.750 Medium infrared 1.00 1.00
FY-4A >200 2000 250 - 23 4.050 4.050 Medium infrared 1.00 1.00
AL | SR EUEE]) 96 2000 200 PP 31 10800 11030  Farinfrared 025  1.00
Himawari-8 144 2000 200 “ 37 12.000 12.020 Far infrared 025 1.00
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The fires mainly occurred in Northeast ,South, Southwest and North China, such as
JiLin, GuangXi, YunNan and other provinces.

.
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The Sensitivity of satellite infrared channel.

According to Wine's law of radiation :
Ao *T =2897.8 (L, K)

when temperature of blackbody goes up, the wavelength of peak
radiation moves to shorter waves of the spectrum.

The temperature of forest fire and grass land fire is around 600K to
1200K, and their wavelength of peak radiation is around 2.5 to 4.5
W, The temperature of ground surface is about 300K, the
wavelength of peak radiation is about 10 ...

.
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Figure. Planck radiances function curve for temperatures from 300K to 1000K. For

a given increase in temperature, the increase in area under the channel 3 segments

of the curves is much greater than under the channel 4 segments.




2. Theory and method for wild fi

detection

(1)Cloud mask (2)Fire pixels identification

Tiviir = Trars < 4K
Ty = Teq > 20K & Ty < 285K | T, < 280K

Ry, > 0.28 1) T39> T3gpg + Ny XT3 gy
Trarg < 265K 2) ATz 11> AT3q 1109 + Ny X0T 3004 110

Ty < 270K & Tp, — T, , < 4K

Ty < 270K & Ty, = Te, , > 60K

Tyiir < 320K & Tyzir < Ty 1m
Ry, > 0.28 T, < 320K

| 1 |
2 |
2
8]
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(4)Calculation fire radiation power

(3)Sub-pixel fire spot area estimate
FRP = P %Sy, *oT*

Nimix = P * Nip; + (1 — P) * Ny,

C,V3 C,V3
=Pr—gyr—+ (=P oy —
eThi —1 elTbg —1
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Verification methods

J(lat1l = lat2)? + (long1 — long2)? < 0.02°

@  180° 120°W 60°W 0° 60°E 120°E 180°

GFR-based Accuracy

fire spots (%)

South-central Africa 1429 77 94.6

() ook  -54°E  -42°E 102°E  110°E 204 12 94.1
-4°8 » p
sl Sl sberia [ 3 %0.6
B m 7 918
240 I i i {10°N
ko RE BT 2E WE  WFE 0 Indo-China Peninsula 32 92.7

(€) 125°E  132°E  139°E () 142°E  149°E  156°E

m e 131 %40

58°N sgon 20N SEN
53°N 153°N -26°N -26°N
48°N 4N on AN Clean sky

125°E 132°E 139°E 142°E 149°E 156°E

e matching ¢ mismatching



3. Validation of FY-3D fire prodd%’t

180° 120°W  60°W [ 60°E 120°E 180° 180° 120°W  60°W 0 60°E 120°E 180°
90°N 90°N

60°S

| Tme | Match | Mismatch | Total | Consistence (%)

70799 14188 84987 83
66849 14717 81566 82
m 105176 22576 127752 82
94474 39250 133724 71
! —— " p————— m 75703 17135 92838 82
. g 174587 33862 208449 84
B - 362108 39683 401791 90
o i R S 315182 51627 366809 86
: : 226363 47607 273970 83
N m 115975 33956 149931 77
e e : 102240 27732 129972 79
il -l 157464 28461 185925 85

: B — 1866920 370794 2237714 83.4 .




3. Validation of FY-3D fire product

2) Validation on different underlying surfaces
0 lsan [feb Imar [apr [may luun sl |avg |sep | oct | NovDpec |
76 86 81 68 66 54 77 80 85 73 56

50

Definition of underlying surfaces

Post-flooding or irrigated croplands (or aquatic)

Rainfed croplands
64 57 73 81 71 64 56 79 85 73 73 57

72 67 78 83 78 68 64 81 87 73 77 79
65 63 77 84 82 84 84 77 83 83 79 75
94 88 75 84 85 74 72 76 83 83 80 82

Mosaic cropland (50-70%) / vegetation (grassland/shrubland/forest) (20-50%)
Mosaic vegetation (grassland/shrubland/forest) (50-70%) / cropland (20-50%)
Closed to open (>15%) broadleaved evergreen or semi-deciduous forest (>5m)

61 7 32 38 (87 36 35 71 31 79 30 66 Closed (>40%) broadleaved deciduous forest (>5m)

90 35 75 87 26 29 29 22 82 79 36 39 Open (15-40%) broadleaved deciduous forest/woodland (>5m)

56 79 80 87 82 90 73 86 82 77 49 66 (1] Closed (>40%) needleleaved evergreen forest (>5m)

35 57 62 56 97 98 91 85 64 72 82 56 Open (15-40%) needleleaved deciduous or evergreen forest (>5m)

(=] B
o o

49 59 71 59 32 93 87 92 70 75 70 66 Closed to open (>15%) mixed broadleaved and needleleaved forest (>5m)

110 84 84 73 67 80 92 84 8 84 86 86 81 Mosaic forest or shrubland (50-70%) / grassland (20-50%)

Mosaic grassland (50-70%) / forest or shrubland (20-50%)

[y
N
o

83 81 77 65 86 93 86 85 51 84 88 87
87 85 85 87 84 86 85 76 85 87 82 84 Closed to open (>15%) (broadleaved or needleleaved, evergreen or deciduous) shrubland (<5m)

76 66 78 80 76 85 78 80 26 82 87 87 Closed to open (>15%) herbaceous vegetation (grassland, savannas or lichens/mosses)

=
w
(=]

77 71 77 60 81 87 58 71 24 75 88 92 Sparse (<15%) vegetation

The low consistence between FY-3D and MODIS fire products was observed for underlying surface cropland and sparse vegetable. These
surfaces were all covered by sparse or unstable vegetation, the fire on which can last for a relatively short period. Meanwhile, the observation
time lag between FY-3D and MODIS was larger than 30 minutes. Therefore, the consistence of FY-3D and MODIS fire products on these

== surface types was lower than other surface types. I
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The global monitoring area is divided into Africa,
America, Asia, Europe, and Oceania. The verification
demonstrates the results with the highest consistence
(over 80%o) are found in Africa and Asia, and those in
America, Europe, and Oceania show the consistence
over 70%.

China’s regional consistency of results in China is

lower than other continents, only 65%.

N

A

Interference factors
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4. Application examples of fire
monitoring
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FY-3D fire monitoring in South America .
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FY-3 fire monitoring in Arctic Circle compare 2018 to 2017
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4. Application examples of fire
monitoring

7 ! L5EY : 2022-04-19 11:45 | FY-4B R TR A M it &

FY-4A monitoring the evolution of fire in Mongolia from April 19 morning to afternoon

FY-4B monitoring the fire
2022/4/19 15:45
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FY-3E monitoring the fire
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The Fengyun-3D (FY-3D) global active fire product:
principle, methodology and validation

Jie Chen'2®, Qi Yao®, Ziyue Chen®, Manchun Li*, Zhaozhan Hao®, Cheng Liun' 2, Wei Zheng!,
Miaoging Xuw?, Xiao Chen®, Jing Yang?®, Qiancheng Lv3, and Bingbo Gao’

Viewed (geographical distribution)

FY-3D fire product download address:
http://data.nsmc.org.cn/PortalSite/Data/Satellite.aspx?currentculture=en-US

Welcome to-FENGYUN Satellite Data Center,Please Sign in Register

FENGYUN Satellite Data C_enter
&8

™ SATELLITES

National Satellite Meteorological Center
(National Center for Space Weather)
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Home > Data > Data Download
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FY-4 | TANSAT m FY-2 | FY-1 EOS/MODIS NOAA | MTSAT
FY-3E FY-3D FY-3C FY-3B FY-3A
Instrument Product
m MWTS 5> MWHS >> MWRI >>  HIRAS > Global Fire Spot Monitoring(GFR)
GNOs > IPM > SEM >> VASS > TSHS >>

Data Overview

Product

Global Fire Spot Monitoring(GFR)
» L1 Data = Data From/To : 2019-05-01—Today
= File Count : 1249
» Product

= Volume : 325.9MB

Cloud Amount and Cloud
Global Fire Spot
Vegetation Index(NVI)

Precipitable Water Vapor over

Cloud Mask{CLM)

Land Surface Reflectance(LSR)

Outgoing Long-wave

Product Resolution Start Date
|
0 [MERstglobal fire:spot HDF 1000M 2019-05-01
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i
O Last3days O LastWeek O Last Month
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End Date : |2022-11-02 End Time :|23:59:59
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2022-10-31 1249 03 View
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