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Bt B4 /m P B /pm
1 16 0.45—0.52
2 16 0.52—0.59
3 16 0.63—0.69
4 16 0.77—0.89

A L R TR FH v — it SR 00 T B S
Ik 55 F & (http://36.112.130.153 ; 7777/DSSPlatform/
index.html/[2020-08-13]) £ #If K HL GF-1 WFV
Bl . R T BEAR K XBRER R 22, SRR
PR T B2 KU A R B TR R b i, 3 S
M= mBPIEAR . IR EEOR, A SR
1 KATIE R 2 5 GF-1 WEV §24%, FRECH 3 912
20204F2 H 21 H 1202045 H 8 H .

2.2.2 FY-3D MERSIESH M &~

AR FY-3D MERSI 4 H K 7™ S 3Bk
MR B % EEA SR H 2BRIEREIN KSR

3 W

AT I BT 2 ). i
Ay ORI . FR BRI , T 55
OO B K A, 458 JOR IR T L 2]
JEHERFE I 2 K A RTEIE TS, W L DXL

SREGRE . OSBRI B AR . R
HaF, RN K mIXKE L RATRESE AN ]
fiE M A L J s R R £ E MR FY-3D
MERSI 5[] 73 3£ 2 59 1000 m Y H 2L 4138 3 4 25
PR R S Al Y B (E I S 5ot
(OR3AR %5, 2020) o ARG KHTJE I GF-1 WFV 52
1SR R], FRE20204F-2 H 21 H—5 H 8 Hf5E
X I FY=-3D MERSI A} H 2k 577 5
223 MIFREBEER

TEBE [ B2 B b R 2 5 SRR R BT A 4R
BT RE 5 B o0 B A 1 - b 7 R A I 4
$i4E LUCC (Land Use/Land Cover Change) 1F ks
FREMEE, 255 PN 30 mo B4 L)
Landsat 3% JBEHEAE A 5 BR, o AT H LR
PRk R0 TRk AR BEHLAE 6 —2
MW 254 Zguh2e (B R %, 2018), 24
FEX I — L 2 53 A 15 5L 1 D 2 s o

27°50'N

27°45'N

(b) PH 5
(b) Xichang

[ o 0 mse [ Jwoe [ ke [ %e. Tommrmn [0 ARmta

K2 AREATGE N X RS R A
Fig.2  Land cover type of study areas in Muli and Xichang

W . 5 AR ik K DOR R AR Fho 3R
RBIFTE K AR TT R BRI K XS A R
R RABUE > TIE, 7eid Kk ORI 7
PR X A o 4 R R A 2R B (L, 326 kot
B KAZTE, FJa HIER/NBE, A i kX 2
R ZOTEMER AR A 3 Bk



378 National Remote Sensing Bulletin i & 53R 2024, 28(2)

2 FY-3D MERSI
Hh 2B B GF- 1WFV4&$E

I~ |
I |
: EE R KiEsEm |
I |
I v v !
| N |
! R Kegeiig |1
| J I
|t v .
ok :
X [ HELRE } K7 |
| :
: 2 I
X : o
| mtEE |
| |
i ' |
it K K X !
| of PRI Ll st |
|
’=========:=:=:=:=:=::::= ::::::
|
1 FRIB LR |
B l
Ik I
K :
*% INE
L MREER ||
. '
|
| |
I AR ||
| |

S PO OO —, — . ——— — — ——

K3 SRR
Fig. 3 Technique flow chart

3.1 TELRITREE
A GF-1 WFV £ 60 5 i I B, it i
2 SR AR o B E A — 4k 25 (5 RE 8% 48 U NDVI
Al
McFeeters (1996) 42 H 08 H — 1k 22 5 K 1K 45 %
NDWI (Normalized Difference Water Index) , i
AN
NDVI=(pMR—pR)/(pN]R+pR) (1)
NDWI = (p; = psw )/ (P + Pain) (2)
K, pans oo Mp 3 BIFRITLLAN . 2B RISt
W BL R
KR KATG, FBEAHEE RN, NDVI{EZ:
%ﬁ?%,l%ﬁ%Nm&%ﬁ%m%%mﬁwm
T A 5 o K7 W (1
dyp = NDVI, = NDVI (3)
Arfr, NDVL Emid KETZAR I NDVI{E, NDVI
Tt KEAB I NDVLA

(Normahzed Difference Vegetation Index)

3.2 A XFHREIREN

321 EBZAKEMEMIFER KT

AR SCAN 5 SR HUAE AR aﬂ%mwmzm
i KX, PR T AR B b 3 2 A A R SEN
Brz . KA 38T SRR e X
TE GF-1 WFV 2Rk F A B Be, AT
REEHETL > .. EADEN SR, 75
BORERR KRG 2R s Bt ETEA
ﬁ(+&*ﬁ@%m 2020), ACHH =B ICTE
2% W 3B U R R SR IO 51
AE%L%K%EO
KA S 2R DA T LS B30T 2T A BEAR YR A
FEIRLLAM Y BUR S LT 2, iAE B AE i 214
WB R AR (EZEE S5, 2017) . McFeeters
(1996) FIH Lk & eilh B Sk 0 ANl Be i e &
P& NDWILo A8 ECRT DAAE — R Il A e £
B KRG R, KRB 3]z B .
ARSI R KRG 2 5528 19 NDWIHE R B
Bk IEE R, FEbE R (4) fis (5) W
BIT KRG TT, TR
NDWI,, >0 (4)
NDWI,,, > 0 (5)
R, MWI%ﬁﬁkw Y 1% 1) NDWI {5 ,
NDWI #rnid K5 5480 NDWIAE
FEMCEEAE b, R b R ST B AR IO Bk X
o N TETIE, B LUCC S HRAE N 16 m.
R LUCC W40 G N2 5, AR B Mk 0 5
BT, ARG S MR 2 s .

£2 LUCCHEKZR
Table 2 The classification system of LUCC

— YA el
i 2R G K

21 A

2 i 2 A
23 B
24 HoAtb b
31 e A i

3 T 32 rpEE 7 S B
33 A2 7 5 e




PATA 25 . I GF-1 WFV 5214 1 FY-3D MERSI K 5™ 4 st kX 1y 7 v 379

322 MEALIE

3221 NEBENR

FRAE I KT 2 SRS AR AR BT ], 2O &
TIN5 XS A 20204F2 H 21 H—5 H 8 HI FY-
3D MERSI A H K ™ o 3 B BERE W] {5 ol K
Uz XK S KR B e BAZS TR BE5 O 16 m
B WEV AR B R 5L, AR 48 7 i BT R b i K i &8
aiBg, AL KOS T G T L AR L
KpAgTT, il SRR o —F P AL
K (Day of Year, DOY) TR, &—MEILLHS
PR W0 Ay s KR TT DU B MGG 194 %0 s ]

# TR

2021-05-07

2021-02-13

(a) K HREN

(a) Fire points accumulation

(¢) KRIBI L (RIS RF AT L 45 R )

(¢) Fire points selection (selection results according to

spectral characteristics )

fEHR o

H T FY-3D MERSI % H k5™ i & LLZS ] 43
SR 1 km PEHE VR AR S, S T REARZS 18] 43 B
T km B 16 m AT BETT R B0, S A] BELRER K
STEZS ] RSt DR S TR a8t T A5 (] A
B A O KSR ICHETIE K, e — A ks
FRAE 1 km #1116 m WU EOC R, B IZAIKAZ T 63
63, KN BT A AR ICI R KSR oG, RN
] 5 Hot kg e —8, Bk Ak
JCAEZS (] L [F] A & T 2 A AHAR KOS e, e e
T 0 B ] S5 MR A i B, LAV B RIS IX R A
MG JGEEmE 4 (a) s,

NDVIZAY
0.58

b

(b) s B e (RIS Fsf [ FRRAE 75 1 45 )
(b) Fire points selection (selection results according to

temporal characteristics )

Rt KRR

| GG
B ks

(d) K i e e CHR A 23 [ RFIE 0 1B 25 28

(d) Fire points selection (selection results according to

spatial characteristics )

K4 PHEBTIEIX K AR B Bt A SR

Fig. 4 The results of fire point in each step of Xichang study area



380 National Remote Sensing Bulletin i & 53R 2024, 28(2)

3222 NEBREE

Rl K B ) B (R R AR AT 0 0 . — a2k
DX T i R e — A i) B P A v R A A K
PR, 378 I B TA) B PN I B Y KOS AR KT RE S
TE % KX TG, AT RISIBR . MR ks B (45
SN (5T S 0 R = == A S E UL 1
L BN KBS IO BT ] o Fl T O 3 1 28 A —
MR b g B, SRS PSS B EMRK, HRRLnt
] — AN 30 d, PR HUCE [R] Ay e, WTAS 15 d
PRk s e, BIGR BT E 0 (6) M Jbidk.

t— 15<t<yt,, +15 (6)

PLVY EWFSE X R ], 0 6 IS 118 s e 43 A
K4 (b) PR,

TERE LR b, AR K B G R AE 4T
e A KN TR IC R e K dyp 1EAFE R
KIEH dypis ICH dypy o KRG AEPEE BIRIR,
b KGR NDVIHE 2 B SRS, Bt kg0
1) dyp (HZ3 R o — B4 K SR TCTE R R A R 5
RISkt K AG T, R T AR AR d AT 0
BEo BRI R T S SR

Ay >0 (7)

FESLIERE b, SRAEA B, 0 % 3

8 dypvr s PRETE T IS
dyovis = dypvr (8)

LAY B FSE X R, 6 IS 8 s B 43 A n
K4 (c¢) Fim.

FEMCEEAE b, MRS K AR IT I 23 R RRAE 1T
i, —MAE T, EAE BRI K EERY
B Rt KX, il Sr B 2k s A T R SR R
e KRR B, IERRRIE B kX
AL LI B 2 1] b BST (4 ks B, it — 25 e 1 ok
XAEZS [ A7 B . LATE B aE X R 6, S BRIK
SEAKOR IR BT KOS i 4 (D) FR .
Fit kb goh Bit kg,

3223 NEHy 7

FESLIERE b, IR Bab kGO, #ieid ok
DX 4328 [ {0 91 LRI 3tk XA Bl . FH d R
BoeE Btk s AGon IR . AR onik 2 (9),
WA Ay 3t ke DX I (L ff 1 B P 150 -

d<d, (9)

AT R (10), TR A DXORE I [l

HZIC :

d<d, (10)

LR E A, —RE d > d,, Bk R

W 305 P L I (LA 3 PR A X A [] 1 6 288
B, B3tk SR d, G BN KUK DS, B
AL — e B AR kBT, & TR S E
it KABIT H AR KR TT o BB . AR 22 S
5 A R A AR SCFFE X d, B2 km 3SR B3
M T 52 2 3 5 A0 T A ek B ik (] Sy 52y, o
JABI R ER A3 K S Al RE TR I 2], S EBOS kX
()52 PRV L ) BEC R Tk R RS IE L, Rt d, 1
HERT d,. RIEZ I R AEA SCHFFEIX
hd W4 km B RAIE. DIPEERIX R, kX
1) {0 2 3 B Ao ok DO R an & 4 (d) s

3.3 HAXIBHIREL

331 MmELANXMFIER

R BEAURE, o KRS OGS AR b AT g2
AER. N THRET KRG E, A5k
b R AN 2 1 KA TT AR KA TT Y 53 B AEL
NP FERAD T 2R ], GEi T B A R T R Y
BTN, GEt Bt KB ITT A En, 2
A (11) W 2@ ik kX - 2R

p, = 10% (11)

K, p,=(n/N) % 100%. p, 0] LAy 45 Fh 2
FERII K AR TTA BRI (A 2 YO R N B A A3 L
M p, ik /NI, TR MR S R Y KA BIORE R A
A, A ARSI

3.3.2 #IHHEIRE

5322 HARE dypyy o STIEAHTE, SR EG 5
BRI P R AR E I, BT dpy, X B LR
FAIGHE S BB, 2 Kot AR kBT,
AR L AR B R 4 SR B R, R B (R
132 KBRS F EUR, PR UG K 3
{E SR R B 1 B P A R, A Rk,
TELEH A B AN P AR AL S AR AR /N Ry 1k Rl
IRURB S, 3 o B OR B A 2 B T IR
() Jmy BB ARRAE , AT LAARAS A 40 00 v B (ZE Bk ok,
2012), HEARMYSEHABTRMT

(1) 75 R MR A K d o AR dyos,s
SYSRCH Zy N Zy s THERIAEE TR

T =(Zyux + Zy )2 (12)

(2) ARG BE TR EUR AT a5 5, 4



AR 2. ] GF-1 WFV 5414 F1 FY-3D MERSI K &5 7= i 4R B & X 1 )y i 381

AR P WM Z, M Z 5
(3) RBFBE TN
T =(Z,+ Z,)2 (13)
HT=T, W THARRAEE; &R TR
T, M (2) IFiRER, A,
TERE K DX A N, R ] R kAR
(EIEH0AE 73 ZEBE dypyy o FEIT XIS SR PY
R Ry LG oo T S0 Ry it kST
dyovi Z dypvi s, (14)
JIT A b R A 2ok K AR TG AR A 3k K XA
AR

333 /BERRER

b K XA 2 B B R il 25— S AN B
Yoo Rl KX ek, RmER A%, £
BRE/INOBES . GEitis KAZRTT 3x3 Y5 P K i A
TR N, R (15) WM&k kg oo,
W AR kgot, ER EIREREEAS A B

28°05'N s 28°05'N i

28°00'N 28°00'N

27°55'N 27°55'N |

4 s
101°18'E  101°24'E  101°30'E
(a) 2% HAH

(a) Reference true value

MBS FE 6 0l LR, AR SCTEES RS AT
PEICAY 2o K IX 225 FARAE 23 ] L 1 43 A5 FOE AR 25
SR/, WERITUEL, ACrkas 51 Kappa
AP R R, AE0.82, ULIHA SO M4y
W BEHERRE 7 o AT R AR BLATFSE X (1) Kappa 22 50K
0.82, ZAKT V4 B 5% X 1) Kappa £ %10.87, 1
AR SCIT R Bk ok DR BORS B AT B
KX, FEA2ANEHE . —RE5TGE K XM,
ARG KX BN gL, £ . E S A
6 T LA, B3 i 22 Ml 7 iR 25 2 H BAE i K
DX BRI 2 Ak, DRI A 3 i 1R A L 3 ok

(b) AT7 ik
(b) Results of the proposed method

sxil [ |AmssR [ |wamss R
KIS AHLE KX KA E

Fig. 5 The classification result of burned area in Muli

MR kBRI
N, =5 (15)

4  ZERANES 0

s LRIk, 2R XA A X PRI
npe s A 6 frs o R TF o KRR 218, 20l
WHOKE . = R R W, kXA
AIRREAS , IR ZE 45 00 2Tk P2 I 2 I FE X 1Y
K IXAE ARSI o Fe T 2 W5 IX A3t KR GF-1
WEV AR, il ik AMLAE 5 1 77 AR K IXAE
ZH AR BATTIE ML W28 00 2RIE 25 R 0y
BT 2% HAR L, i R VA M i X 4R
WORS 2, KEFEVPN AR 3. S5l (30T
8, 2011) FIARSLEAEDL, £3H, BRI
i KARTCH 2 M KAROCRIR %2, iR 2E
i KT AR KRR % . ] Kappa 5
BN TR BV AR

28°05'N [
28°00'N

27°55'N |

27°50N

i ey OL8 oy
101°18'E 101°24’E  101°30’'E
(c) PR LK% 5y 2 1
(¢) Results of neural network classification

0 5 10 20

KR ZER R ; BB R ZERR, k3
19.38%, X & PR 7E A LIk KXY 43 26 45 51 J] 3
AL AR KAZRTTAE 1 A0/ INSRE SR A 23 o

502 ) 2% 4y 2 1k 25 L B9 Kappa R BUAH HE
A LUE AT R 1 43 SR B2 25 T 2 M 46 03 26
Beo P48 53 28 0E AR LS IX 45 SR 1 T 40 1% 22
B, EEWS TS X EEPGh S5y v A
FEXGER R R 22K, FE R TR k-
et kX BBo, Wt IR . Xl hE
& T A 22 B 2% 53 28 1) GF-1 WEV B0l (A
AN B, FRE S IR VA AR ROCIE R Y 15 0T ;



382 National Remote Sensing Bulletin

#ERRFIR 2024, 28(2)

[F] P 22 I 245 32 458 M B O JEIL I R A R S
FEARRERABRRRR, MRLBA KRS ATE
Pes BeSh, TEREFEREAME, 7 2R ER )

27°52'N | 27°52'N |=

27°50N k=

27°50'N &

27°48'N 27°48'N -

102°12'E

102°16'E

102°12'E

(15 2R R B B AR AR 2E B Pl A 10 B 22
G BT T i - e IS B 5554 DN BN L
HARE G

ek

102°14°E

A 12°16'E 102°12'E 12°16’E

102°14'E 102°14'E
(a) ZHHH (b) AT7HkL4S EOR L ECE L e SPRAE S
(a) Reference true value (b) Results of the proposed method (¢) Results of neural network classification
0 125 25 5
seam [ |Aormsr [ |wemsssersr 7 P

K6 PURKIXSH A AT LS R LB 2 R 2% (1 73 A 45 2R
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Extraction method of burned area using GF-1 WFV images and FY-3D
MERSI fire—point products

SHAN Tianchan,ZHENG Wei, CHEN Jie

National Satellite Meteorological Center, Beijing 100081, China

Abstract: Using remote-sensing technology to obtain information about burned areas is important for ecological environment monitoring.
High-resolution data are more suitable for extracting small-scale burned areas. To develop the fire monitoring ability of domestic remote-
sensing data and improve the extraction efficiency and accuracy of a small-scale burned area, two GF-1 WFV images (before and after fires)
and multi temporal FY-3D MERSI fire products are used to extract burned areas for two study areas, respectively, located in the Tibetan
Autonomous County of Muli and Xichang City, Sichuan Province.

The method is primarily divided into two parts: rough extraction and fine extraction. In rough extraction, according to the relationship
between fire points and the formation of burned areas, the fire-point pixels are selected and expanded into the rough range of burned areas
by combining temporal, spatial, and spectral characteristics. Temporal characteristic refers to fire points with concentrated occurrence time
that easily form burned areas; spatial characteristic refers to fire points with concentrated location that easily form burned areas, and burned
pixels are usually adjacent to fire-point pixels; spectral characteristics refer to pixels with higher NDVI difference before and after fire,
which may be burned pixels. In fine extraction, the land-cover types included in the burned area are determined according to the number of
fire-point pixels. The segmentation threshold is determined using the iterative-threshold method for each land-cover type. Burned pixels and
unburned pixels in each land-cover type are classified using the segmentation threshold. The small patches are removed to obtain the result
of burned-area extraction.

The reference true values are obtained by human-computer interaction for verification. The results of burned areas extracted by neural
network classification are compared with the result of the proposed method. Our results show that the accuracy of burned areas detected by
the proposed method is higher than that by neural network classification, and the Kappa coefficients in two study areas are 0.82 and 0.87,
respectively. The regions of commission and omission are usually distributed at the edge of the burned area patch. The distribution of burned
area in Xichang is more compact than that in Muli, so the accuracy of burned area mapping in Xichang is higher.

The method can fully combine the advantages of the two kinds of data, reduce the uncertainty and time cost caused by sample selection,
and extract the small-scale burned area quickly and accurately. Fully exploiting the temporal, spatial, and spectral characteristics of fire
points and burned areas can compensate for the shortcomings of GF-1 WFV images in temporal and spectral resolution. Meanwhile, the
method can fully combine the two kinds of data and minimize the impact of the difference of spatial resolution. In the future, the method can
be improved using a higher accuracy of fire-point products. The accuracy of the reference true value of the burned area can be improved
through field investigation.

Key words: remote sensing, burned area, fire point product, FY-3D MERSI, GF-1 WFV, NDVI, segmentation threshold
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