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SRk Z VB Tl A R e O 1 S b
B ARGS & LA B e R HAUR . |
X T T S i B A X T AR A R LAY KR
0, 380 Y 22 AR O A A — i R R A

AW T b o3 B AR AEROL 1 L (Moderate-
resolution Imaging Spectroradiometer, MODIS) #{
i, L KO ) PP 9 B DL AR IR (T
R ) X 55040 S B 52 0 i T MODIS 4= R 3 )1 46 2L
F& 8 (MODIS Global Disturbance Index, MGDI) 4%
& B B B2 O T b T AR BABE IX o 7R SR AT R
PR O 25 2R 10 ] I, PR A A v 1 W RS B2 . A IS
AR B AR R A 2 3 I s I 4Rk — Aol A L 3 Y
Jik R TR AR RAR S AR A O AR AP B AR A
BRBELENE AR RS R G R4 Rk e 4 it
Bt SRR

2 BR|/EHARK

2.1 HE
A 9 32 7 1T 3 5 AL AR 4% 45 4 (Enhanced Veg-
etation Index, EVI) #3# J# (Land Surface Tem—per-

ature, LST) .k s 804 (MOD14A1) DA K Al 4 i% 42
Y845 (Vegetation Continuously Field, VCF), fif 5
MODIS ¥ ¥ 5k 8 T 28 E it 25 it X J/y (NASA,
http: //reverb.echo.nasa.gov) , X T MODIS % %1 #{
P 7= i, A MRT (MODIS Reprojection Tool) i
7 80E WAL 3, A0 5 e 8050 Y RS [A]
iF, 4 QA (Quality Assurance ) SCH4 X #0886 9547
i, L BR T = W DA R Al R PR R AR Y T
R R E S . CCI(Climate Change Initiative ) %%
P ok T CCTEE T 7 W3 (hitp: /cci.esa.int/da-
ta) o AWM T FireCCI-BA-Pixel 7= 5t (LR
i Bk FireCCI-BA) , 1fii FireCCI-BA-Grid * i 43
AR (0.257) , TLIL T R T fe B o AR IX
W44, ff T CCI-Landcover 7= i o FiF5 CCI
B BAL R RE 5 MODIS B8 25 oL, i J§ GDAL
(Geospatial Data Abstraction Library) X} CCT 4 3t
P# e 4 R By T i P L E SR A Ch R IR SR A
W B2 B Al AR BT A B ¥R AR R 1 000 m) 45, i
A A5 B WF 5% X 3 1) FireCCI-BA LA & CCI-Land-
cover, M K BHE AR B ANk 1 s .

F1 HIEF R
Table 1 Description of the data product

Bl i PRARS 23 [] 3 B4 /m I [1) 73 H i 1 A ]
MODI3AL(EVI) MODIS-Terra 500 16-Day 2004~2019
MOD11A2(LST) MODIS-Terra 1000 8-Day 2004~2019

MOD14A1 MODIS-Terra 1000 1-Day 2015~2019
MOD44B(VCF) MODIS-Terra 500 1-Year 2015~2019
FireCCI-BA(Pixel) Envisat-MERIS & MODIS Aqua &. Terra 250 30-Day 2015~2019
CCI-Landcover Envisat-MERIS & MODIS Aqua & Terra 300 1-Year 2015~2018
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Fig.1 Geolocation of Amazon Basin and its vegetation

coverage status
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MGDI, =

> LST o i/EVL,/(n-1)

LSTmax,n/EVImax,n
(1)

Hrp :MGDL &R n4E T HAGEG LS T on, RN 1
A3 o i KAE A L (Maximum Value Composite,
MVC) 13 | i) LST, B & °C, EVI,,, R 78 55 n 4F
it MVC 54 3 19 EVI. EVlnw LST o 737 51 8 2
HAE (3 4EBR EVIEL M LST. T4 & 42 )5 LST/EVI X
fE = T RUE Z4FF 2 {H , 2 MGDI =115, 3758 2R AR
REAPESN AL T IEH IR s 25 MGDI> I, g Ak ]
fiE A& A= L 3h L OF B 3 R 20 5 MGDI A IE T .
TE Gk /D S MBS 1% B0, — Rk B Y w0 B R 2 5 AR
22 4 BUE , 24 MGDI<2std it , I A HE B AR AE S &R
45 H 5 3h AL, 25 MGDI > 2std B, Ak ZR 4K AT fiE
KRS, 4848~ MGDLE |, 45 & Y Hi 4
1y 1) CCI-Landcover ¥} [7] 43 #7 (CCI-Landcover %
VCF =z [ 70 B R B g, oy RS 40) . X CCT-
Landcover B 1k , A4 o4 73 26 05 2., W {4 4 12
2 (R AR TR A AR RS ) O 1 I AR A R =
(Y M S0 M%) Sy 00 LUK A AR 3 X MG DI 4
JRE, B BRAN AT RRBEAR 3R, DT B A5 R bR | it 45 A
SIE/ R KPS
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THEAA B A RS B T W98 KA 2R AR
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Fete B K DA KRR S ik, Wi &P sh
S5 0 gy g KR B IXOR AW ST O s,
MODI4ATE i A 3% 57 i O et B2 0% 0 38 B
S, RO B A, X MOD14AL 17 25 2 i
S ST e i [ S5 VCF B E S38T , 2R L
AL

(DX A KRR JE I AR R FEAThRIE A
H T K AR R W

(2) X FRIC B 8 AN ER A7 Iy 4 Wy, A 40 >4 4F
Xt W B VCF 48 4 7 Percent_Tree Cover (T) .
Percent_NonTree_vegetation (NT) il Percent_Non-
Vegetated (N) 343 Bt {5 B, 45 & A 4F 19 CCI-Land-

cover, F| 58 15 25 Br X} B M Wy 2 A DLARIE B — 4R
143 M 45 BAF G LR B W) oA, — e BRI R
UE TR Z SR o PR Y /i o ) 4 A S T
P W T 22 T R 8 DX IR 75 O AR A 5 R S
TR X BV . BT DR ik — e R
R ES T 2R BR X A5 R B . £ b R XA
WL I n 2 =0 (2)
1 (min(T,NT)>30NN<10NLC=8)

"0 (max (T,NT)<30UN>10ULC=UB)
Hp.LCH CCI-Landcover Xt W 14 Z {5 , B . UB 43 3
REBEIRBEGRER ARG E . Gt 2 4F 588,
T AT B B 0 30, AE A8 8% B E R 10 B, M 8% 5 2k
P H H I RFRRB A . Y4 min (T, NT )>30.,
NT<10 H LC=BW} , /R SR T A AH 7050 4 16
BE,HE A KKBRES(R=1) ;5 N>10, 5§
max (7, NT )<30,8% LC=UB M , %R Y {14 & M1k
M E SIS R, L E M ESG R, e LAk
KRR L (R=0) o e (0 FH A5 2 i) —(H 45
X MGDIHE IR A5 3B IX .
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W S 45 B 5 FireCCI-BA Xt 1, MEPE 5 &
A 7 T AT 43 BT BRI Y A ) o A 2
o EA — UM 5 o BT e B X P kR AR B
DX FT 5 LA AR A R e 7 Y — Bk DA
S G 25 B A M | 5 HORS B (Accuracy, Acce) DA
I Kappa 250, i ALUF -

TP+TN

Acc=
TP+ TN +FP+FN

(3)

H o1 . TP(True Positive) F7n 3L 86 45 R 5 FireCCI-
BA ¥ N # B8 IX, TN (True Negative ) 58 7 55 5 45 5
5 FireCCI-BA ¥ A JE L K2 X, FP (False Positive)
P M FN(False Negative ) 3¢ 7~ SE 56 45 S 55 FireCCI-
BA M 5 po f2 1E 8 43 2 18 R B it Z FIBR LR &R
S n,p. R A R (T, N) 43 56 R 89 52 s 55 9
D e R Z B A, 5 n R .
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9 H W b b X &A= 8.3 T Z e kK, 5 2018 4F [F] ]
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Fig.2 MGDI burned area extraction result during
2015 to 2019
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W S0 25 5 5 FireCCI-BA #E47 X H , 1% 54
FEVE Z WF 58 IR 52 RHE o K S 2 Rk b IX
WEAE A 1, AR B XM O, Fefb o —EHIER , 5
FireCCI-BA #E 47 — B K

i 2 /T LA, 78 2015~2019 4E B ] Acc #F
TE— 5 K (95% 2245 ), i Kappa £ 800 78
0.21~0.30, I H — M 1 — Bk (Fair) o H 5K 2

%2 MGDI S FireCCI-BA —H #1851t &
Table 2 Consistency test between MGDI and FireCCI-BA

AEAGy TP TN FP FN Acc Kappa

2015 69070 11095196 202302 184260 96.65%  0.25
2016 60900 11113070 191703 178033 96.80%  0.23
2017 84974 11104441 187011 184085 96.79%  0.30
2018 36201 11281372 131866 120412 97.82%  0.21
2019 107 668 11092463 202962 184714 96.65%  0.34

BE R DX Y /N ER 3 CRe 51 2 7E 2018 4F ), S8 TN 4%
KWMLK T Ace. MH KM TN 5 FP 2L [F/EH
Felk T Kappa R % . LA 12 B 36 B 52 56 25 S A0 1
FireCCI-BA 2 3 88 £ 0 R b X, FLTE K KA &
AEy (2015 4F (2019 4F ), SE R ROR B4 o ik — 20
L2 S 00 B0 L 0 AT 1B BT R b R R A Sk ) 2 )
(Tl 20 Bk % IX ), AR /NS B AT — BOME R
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Fig.3 Drastic burned area consistency test

2 30 LA e BB BE X, 2017 [ Acc i
% (82.01% ), HiAX4FE 4 Ace ¥I7E 85% LL b 5 7E kR
B R ARy (2015 4F (2019 4F ) , Kappa 5 #0134
FE0.50 2247, & 0 o 45 19 — Bk (Moderate) ; i
FE H A AE A, Kappa R 8O0 EAK . h DL B 43 B vl LA
E il OFERIZURBE X, LI 45 8 5 FireCCI-BA H
R — B0, Acc ik 8] 95% LA I, Kappa R 53k
oA R A — M QLK 45 B 5 FireCCI-BA Lt ,
TR E L B IRBE X R R TE S S BB Z
i) Ak i ZUBR R X, A7 AE — 8 1Y 52 A A (FP +
FN), &R — SRR EENE., LA KE,
B 4y AR K Fire-CCI-Pixel 7 5 AL AE 1A 50 HH 1A 52
10 [, I Al 22 78 A be o B A B 19 Fire-CCI-Grid
ot DU J2 DL 42k 223 1] 43 B 2 S AR, A BE TG S5 B 43
B 2, A 3CT5 T B A8 i 43 BE 3 (1 000 m) (1
BRpe I Bl MR be i B {5 B, X2 FireCCI-BA ™ it B
ANEEH .
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Table 3 Statistical table of drastic burned area

consistency test

ARy TP TN FP FN Acc/%  Kappa
_ 8564 75188 8591 1028  89.70 0.59
20 996 33095 815 620 95.96 0.56
1566 19959 2653 574 86.96 0.30
2016 1817 14099 1605 779 86.97 0.30
285 62934 615 516 98.24 0.33
2017
556 32499 231 1045  96.28 0.45
356 10556 468 226 94.01 0.48
2018 265 33933 164 474 98.17 0.45
3180 25514 4668 976 83.56 0.44
2o 2723 29146 3103 1171  88.17 0.50
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4.3.1 MRIRTEE 5

DL PG S ], 4H L T 2015 4K, 2016 4F 4% b IX 1
FUETFRET 21% (B 4), 2017 4F Bk b IX 1 A2 S —
WG IR T 2015 4E 7K F, 2019 4F 4 — I K
290 118%% 1 W {H 5 3¢ A1) 4 W7 5 [ 5 25 8, 2015~
2016 AF R R X HG K, K R 22 2506, 7F 2018 4F 3k
B ARIK P, 2019 4E 3 594K R 29 Ty 12900 5 5B
Fo 5 22 o4 i L 0 1 B0 2R L, 7R 2017 4F 38 B B R
KA, 2017~2018 434 I T 29 425% o B fe N R
S ——7E 2016 44 — D HABE DA, HoAR AR R %
X BN AT LU H kg A B P 3% 3 ) B R 4E T S5
ZNEL G o S5 RRBE DX 2 ] 43 A5, T 74 9
B 4l R M DX DL B B R A IV Y 3% v 6 S XA kU
b 2018 4F B & 34 I, 3% b2 HOE A A A AR
DX T AR SR R G BRI AR AR AR AR Bl (i

2.5><105
2
Ngls
21
&
x
R 1
&
0.5
OTRRdr  mey BOkD BE R
P

2015 32016 EE2017 32018 EEI2019 s
B4 MEXSH

Fig.4 Distribution of burned area

B4 )Xo LA IR LK
4.3.2 MRKRIRE AT

XF 5 a PN AN [ My DX ok R A Bl i B2 i AT 20 A
SN G AS [F FE bR N AR R A B Tastd <x<2std; 11:
2std < x <3std;111:x > 3std

5aliia], kouk EERIONR R (36X
W) U R b (B 2 X E) KR A (TS .
Horpr, 2015~2017 4F [ 75 K be i B 3 = 1 At [
Ko, oo Y AR R B IX T ALY 83.22% .
76.20%0.70.85% (K 4) ; B 2018 4 , 3 | 4k . A b2
C e TR Sl e A WD < SN T(TR X (ol 5 A AN S O
P05 2 MR, A 2018 4F 30 > BR B8 5k B g 0 A
2019 AR R A . ANAEBRARFb KR, 1 BE IR R IX
L 38 A 98 /0 (27.06 %6 FEAIR 2 5.54 %) , 7E 2019 4¢3k
FNWEAH (33.7500) o ™ HHRBE X 5 8 FE MR BE IX A5 4k
1 05 5% B BR B IX L, 7R 2019 4F Gk B i {E
(34.56% ), #1t 20154 KK (24.99%) .

FTUEH O ERPEX EEEPEL T, 7
CLPG PRl B0 T B 2 R RR X . KR TR B 1
K A] e 5 BUR A O, VT AR R 4 M BUR SRl AR Mk A
s TR s Sy T 22 Hb T 0 s B R AR E R
M, I T8 SRR T R A R S B A X
G A VG RO BN B LR B O AR 4 BF 5T B
2015.2019 1R A Al B8 1 A 1T 5% DL R A Bk d v iy
JUAEZ =17 pRAR R T B4 BT AT Al 1k, 4
R 1 NI o 7 7 3 A 1 0 5 ]
Ul /DA A5 T MR T AR PR 5 B R B L T M
T 22 TN 0 S A BB, 0 A5 A TR PR P S PR
JE AR S K E I AR S b X9 R A X AR, A
FTE BB AR IRAFAE AR MR AR RS o HL Bl & Al
PR 2 ok ¢, 72 57 1) W bR PR 3 22 4
4.3.3 KK AuE 5 A

KR ZREEFFEMSAZ10H (EFE), 45
AR I B T0% 245 (B 6) o H TR 5% IX Bl i
FRUA B 53 H 22 00 5% W, SRy {0 45 28 T 00 b, %o A %
BEATY FEAL B Fn i HE MR R B A
G R ARG R 761 38 R (9 [ B A Bl 72s 8%
PEIX 25 0] 43 A1 o LB A 7] 25 45 BR b IX 25 ] 43 A, AT
PLF W IR 22 K R AE AW 5 3 7 SR 35 A /0 i 4y
i H 3B A AR AL (2 N I B L RE AR LE O 5
X)), HL7E 20182019 4 4t &6 k 9¢ 5 by F v, H 5 P
JEIR B & AT IR 5 KA KK HEZE KK
F2 53 A AE W 3 o 5 e R A P I H L 3 R 2
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Fig.5 Distribution of burned degree in different country during 2015 to 2019
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Table 4 Different countries’ burned degree proportion during 2015 to 2019
A PRPESREE BRI AE T [Py FHE L e Z2 N B L BRI /%
I 7.87 84.78 1.45 0.55 5.35 27.06
2015 11 11.40 80.80 1.36 0.94 5.46 20.88
111 9.96 83.22 1.97 0.52 4.33 24.99
I 18.64 71.21 1.31 4.20 4.65 14.55
2016 II 20.84 69.86 2.23 3.54 3.54 15.53
111 13.88 76.20 1.49 3.80 4.63 19.82
I 20.91 78.41 0.09 0.09 0.53 19.10
2017 EN AR B B 5 e/ % 11 33.54 64.88 0.24 0.24 1.10 16.69
111 27.58 70.85 0 0.22 1.35 14.61
I 21.11 23.58 30.76 2.47 22.08 5.54
2018 11 25.17 15.73 38.81 2.10 18.18 5.82
111 21.20 27.17 24.46 2.72 24.46 6.03
I 59.15 30.60 6.33 0.28 3.64 33.75
2019 I 71.06 17.94 7.33 0.20 3.47 41.07
111 63.98 22.94 6.07 0.38 6.64 34.56

WARIGFRAGEH K ), kR EA B (7). BT 434 kpharHh

KT — A PR AT B A R A Xf 2015~2018 4 CCI-Landcover ¢ #i# i 17 4%
DI S WIHEME . XA 5 Y M A S e R T 3 (2019 4R B0 R Kk A ) L 23 1 48 3 Al Fi H L 2% b
N HINAR BT 25 4 Bl SBOSR AT G, 422 DR R bR 1) 3 Y M | SR b DL R H A b3 6 28 R M )
R E AR TC A B, I 04T — TR b 3
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A8 X 5 B3 A i 5 AR IR 9) At i
Py (AT e SR M 25 ) AR B IX 8 A (204 ZE A7), T
I AT LB I AR AR TR SR R e XL BT (<100 6
XA IR Bon A T B b Al A R
KZH, #£2015.2017 2018 4F , Fi M MR Be IX. 5 4% A4

R be X TET R 806 LA I, [ E MR be X & 4% A~ R e
X AL 15% 24 o 7E 2016 4E L) 2 2019 4F , k4%
X FEH (60 %6 A2 47 ) iE B 2 A M AR (3500 247 ), iX
ARG R WITE 2016 .2019 4F kI H B b ) 25 4K P93
Pk o XA S — O R SE TS A BEAY Al 3 B
Xt kG AR R AR H

5 % B

=

AR SR MGDI S 2 AR, A MOD14A1 LA
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Fig.7 Burned area distribution in high season and low season (2015~2019)



728 &K

37 &

157

1F
(U

0
=051
=1t

-1.5¢

i

SRS

1r
0.5

0
=05+ /
1!

-1.5¢
2015 2016 2017 2018

AR

0
-05
-1
-15

157

1+
0.5
0

-0.5 \,.——/’

-1
=15}

L5
l -

0.5
0

=05 \
-1

=15}

T

HoAt

2015 2016 2017 2018

B8 SENAEMMERTUEE(Z5H)

Fig.8 Interannual variation of different landcover in 5 years(Z-Score)

013% 2% 3% 15% 2%
<1%, <%
38%
<1%
20154F 20164F
1 2%
iFs [ Tl
R AThR
[
64% A

$1%
20184 20194F

9 BRERMM ST

Fig.9 Landcover distribution in burned area

112 Bl 342 B R e X 38 28 MU 3 A Bl A7k o {HL 32
THE 73 BE 3 (1000 m) , A 3T ¥ X /) T B 51X
A U B 55, ELAF AR IR & ROT IR, 45 0K 2 2
52 B — 52 R 5 BEAT  BRE 7 A B M 25 A — i
Al 23 5 R S0 25 2R, MODIS B4 1 B 42 1
(QA) Bt 2 H5 M8 55 DX 35 AR Jo i 22 9 fR o i 2
W, S B FIRR R IX 5 53 Oh , GG R M 3R A
SAG SR b DR B % B A BT BR, R AT —
4 5 T 2 1]

J 82 0] LA R AE AR Gt R SR Al L Bl
195 73 HE R LB BB 5 i s (g IS
o R A Bt A B R A % I £ B AR
#FE , LA D73 B AN 2 S BT ) ] 5 [ i), AR

B A ] Ml XA A 2% TR T 552 3t B (< 5 o
B R K R RO A K — S I R Bl ) A
) AHE, 75 3 A5 8 AR Jo2 X3 LU, 1) 52 3t 5 4
TSR 5 R 458 DX f B 2R | 295 2R B LI 0 R
71 .

% % Xk (References) :

[1] Jolly W M, Cochrane M A, Freeborn P H, et al. Climate-in-
duced variations in global wildfire danger from 1979 to 2013
[J]. Nature Communications, 2015, 6 (1) : 1-11. DOI:
10.1038/ncomms8537 (2015).

[2] Li Guanghui, Zhao Jun, Wang Zhi. Forest fire detection sys-
tem based on wireless sensor network[ J]. Journal of Transduc-
tion Technology, 2006, 19(6) : 2760-2764.[ Z= it #5 , 4 7%,
T BT IO A% R IO 25 1 AR I I TV RG] %
JEHE AR 24, 2006,19(6) : 2760-2764.]

[3] Zhang Jiawei, Zhang Hongli, Li Mingbao. TDLA-S-based
early-stage forest fire detection system [J]. Forest Engineer-
ing,2013,29(2) : 139-142.[ sk A4k, skermi, W% . BT
TDLAS B3 2Rk k R A I R e [J]. ZR bk TR, 2013, 29
(2):139-142.]

[4] Lu Jiazheng, Wu Chuanping, Yang Li, et al. Research and
application of forest fire monitor and early warning system for
transmission line [J]. Power System Protection and Control,
2014(16) : 89-95.[ bt FEE, AL, B4, 45 . Gy L e 1L
SO I FE R G AT R [T] o REe R SR,
2014(16) : 89-95.]

[5] Guo Zhixing, Wang Zongming, Song Kaishan, ez al. Changes



% 3

X 3755 B T MODIS B 9 7 B 3 24 i Ak ko i 2 728 A ST 5

729

[10]

[15]

of vegetation coverage in Northeast China from 1982 to 2003
[J]. Acta Botanica Bor—eali-Occidentalia Sinica, 2008, 28
(1): 155-163.[H &%, ToRM, RKIF I, 4F . 1982~2003 4F
ZR AL b DAE BB 55 8 AR AR AR 23 A [T ). PE AL AR # 5 4i , 2008,
28(1): 155-163.]

Healey S P, Cohen W B, Yang Z Q, et a/. Comparison of tas-
seled cap—based Landsat data structures for use in forest dis-
turbance detection[J]. Remote Sensing of Environment, 2005,
97(3):301-310. DOI1:10.1016/j.rs€.2005.05.009.

Leblon B, Kasischke E, Alexander M, ez al. Fire danger
monitoring using ERS-1 SAR images in the case of Northern
Boreal forests[J]. Natural Hazards, 2002, 27(3) : 231-255.
DOI:10.1023/A:1020375721520.

Abbott K N, Leblon B, Staples G C, et al. Fire danger moni-
toring using Radarsat-1 over Northern Boreal forests[J]. In-
ternational Journal of Remote Sensing, 2007, 28(5/6): 1317~
1338. DOI:10.1080/01431160600904956.

Lasaponara R, Tucci B. Identification of burned areas and se-
verity using SAR Sentinel-1[J]. IEEE Geoscience and Re-
mote Sensing Letters, 2019, 16(6): 917-921. DOI1:10.1109/
LGRS.2018.2888641.

Liu Kun, Ouyang Sida, Li Hongzhou, etz al. Application of
multi-sensor remote sensing data in forest fire emergency mon-
itoring [J]. Satellite Application, 2020(7) :53-57.[ X &, EX
FHAT K, 209, 45 . 25 U500 S B0 7 2R PR K TR 22 e o
AR AT, AN, 2020(7) : 53-37. ]

Rao Yueming, Wang Chuan, Huang Huaguo. Forest fire
monitoring based on multisensor remote sensing techniques in
Muli County, Sichuan Province [J]. National Remote Sensing
Bulletin, 2020, 24(5) :559-570.[ G H W3, £ I, e [E . B
20 VR BB W T Y AR T B R K R[] a8 A,
2020, 24(5):559-570.]

Meng R, Wu J, Zhao F, ez al. Measuring short—term post—
fire forest recovery across a burn severity gradient in a mixed
pine—oak forest using multi—sensor remote sensing techniques
[J]. Remote Sensing of Environment, 2018, 210: 282-296.
DOI:10.1016/j.rse.2018.03.019.

WeiJ, Zhang Y, Wu H, ez al. The automatic detection of fire
scar in Alaska using multi-temporal PALSAR polarimetric
SAR data [J]. Canadian Journal of Remote Sensing, 2019:
1-15.

Lafarge F, Descombes X, Zerubia J. Forest fire detection
based on Gaussian field analysis[ C]//2007 15th European Sig-
nal Processing Conference, 2007.

LiZ, Wang Y, Liang S. When convolutional neural networks
meet remote sensing data for fire detection [C] //Journal of
Physics: Conference Series, 2021, 1914(1) : 012002-012003.
DOI:10.1088/1742-6596/1914/1/012002.

Bao C, Huang G, Yang S. Application of fusion with SAR
and Optical images in land use classification based on SVM
[J]. ISPRS - International Archives of the Photogrammetry,

Remote Sensing and Spatial Information Sciences, 2012:

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[26]

[27]

[28]

[29]

39-B1.

Maeda E E, Formaggio A R, Shimabukuro Y E, ez al. Pre-
dicting forest fire in the Brazilian Amazon using MODIS imag-
ery and artificial neural networks [J]. International Journal of
Applied Earth Observation and Geoinformation, 2009, 11
(4): 265-272.

Yuan C, Liu Z, Zhang Y. Aerial images—based forest fire de-
tection for firefighting using optical remote sensing techniques
and unmanned aerial vehicles[J]. Journal of Intelligent &. Ro-
botic Systems, 2017, 88(2): 635-654.

Wing M G, Burnett J D, Sessions J. Remote sensing and un-
manned aerial system technology for monitoring and quantify-
International Journal of Remote

Sensing Applications, 2014, 4(1): 18-35.

ing forest fire impacts [J].

Xiong Yuan, Xu Weiheng, Huang Shaodong, e/ al. Fine ex-
traction of forest burned area by using fusion visible light UAV
image with Sentinel-2A image[J]. Journal of Southwest For-
estry University (Natural Sciences Edition) ,2021,41(4) : 103~
110 [RBE, fhfiifea, BERAR, 2% . AhG T WO A ML I 5
20 AR R AR TS RS A AL SR IRLT ). VY R ARl R
s BARRL R, 2021,41(4) :103-110.]

Longo M. Amazon forest response to changes in rainfall re-
gime: Results from an individual-based dynamic vegetation
model[ D].Cambridge Massachusetts, Havard University,2014.
Merten G H, Minella J. The expansion of Brazilian agricul-
ture: Soil erosion scenarios [J]. International Soil and Water
Conservation Research, 2013, 1(3) : 37-48. DOI: 10.1016/
S2095-6339(15)30029-0.

Jimenez-munoz J C, Mattar C, Barichivich I, et a/. Record—
breaking warming and extreme drought in the Amazon rainfor-
est during the course of El Nio 2015~2016[J]. Scientific Re-
ports, 2016, 6: 33130. DOI:10.1038/srep33130.

Alencar A A, Brando P M, Asner G P, et al. Landscape frag-
mentation, severe drought, and the new Amazon forest fire re-
gime[J]. Ecological applications, 2015, 25(6) : 1493-1505.
DOI1:10.1890/14-1528.1.

Lizundia-loiola J, Oton G, Ramo R, ez al. A spatio-tempo-
ral active—fire clustering approach for global burned area map-
ping at 250 m from MODIS data[J]. Remote Sensing of Envi-
ronment, 2020,236:111493. DOI:10.1016/j.rse.2019.111493.
Laurance W F, Vasconcelos H L, Lovejoy T E. Forest loss
and fragmentation in the Amazon: Implications for wildlife con-
servation[J]. Oryx, 2000, 34 (1) : 39-45. DOI: 10.1046/j. 1365~
3008.2000.00094 .x.

Saatchi S S, Soares J V, Alves D S. Mapping deforestation
and land use in amazon rainforest by using SIR-C imagery[J].
Remote Sensing of Environment, 1997,59(2) :191-202. DOI:
10.1016/S0034-4257(96)00153-8.

Roosevelt A C. The Amazon and the Anthropocene: 13 000
years of human influence in a tropical rainforest[ J]. Anthropo-
cene, 2013,4:69-87.DOI:10.1016/j.ancene 2014,05,001.
Mildrexler D J, Zhao M, Running H. A new satellite-based



730 wmoOE OH R 5 N O 37 %

methodology for continental-scale disturbance detection [J]. anomalies in burned area trends: Satellite estimations of the
Ecological Applications, 2007, 17(1) : 235-250. DOI: 10.1890/ Amazonian 2019 fire crisis [J]. Remote Sensing, 2020, 12
1051-0761(2007)017[ 0235: ANSMFC ]2.0.CO; 2. (1): 151. DOI:10.3390/rs12010151.

[30] Mildrexler D J, Zhao M, Running S W. Testing a MODIS [35] Seidl A F,SilvaJ, Moraes A S. Cattle ranching and deforesta-
global disturbance index across North America [J]. Remote tion in the Brazilian Pantanal[ J].Ecological Economics, 2001,
Sensing of Environment, 2009, 113(10) : 2103-2117. DOI: 36(3):413-425. DOI:10.1016/S0921-8009(00)00238-X.
10.1016/j.rse.2009.05.016. [36] Romero—muoz A, Jansen M, Nuez A M, et al. Fires scorching

[31] Guo Xiaoyi. Detection forest disturbances in Nort-heastern Bolivia’ s Chiquitano forest [J]. Science, 2019, 366 (6469) :
China using remote sensing data [D]. Changchun: Northeast 1082.1-1082.

Normal University, 2015.[ #8518 . [ A< 6 2R bk T 12 Sk [37] Tollefson J. 2015 declared the hottest year on record [J]. Na-
FEID] KA AL R, 2015.] ture, 2016, 529(7587) : 450-450.

[32] Masocha M, Dube T, Mpofu N T, et al. Accuracy assessment [38] Yuan Jian. The influence of climate change to forest fire and
of MODIS active fire products in Southern A frican savannah wo— classification of forest fuel based on remote sensing in Chongq-
odlands[ J].African Journal of Ecology,2018,56(3) : 563-571. ing[D]. Hangzhou: Zhejiang A&F University, 2013.[ & 4 .

[33] Swenson JJ, Carter C E, Domec J C, et al. Gold mining in A A AR TR AR AR I B ) LA B AR OB TR ) JE A 2
the Peruvian Amazon: Global prices, deforestation, and mer- [D]. B WA bR 2% ,2013. ]
cury imports[J]. PLOS ONE, 2011, 6(4) : e18875. DOI: 10. [39] FilhoJ B, De Faria V G, Guedes Pinto L F, et a/. Economic
1371/journal.pone.0018875. and social impacts of deforestation reduction in Brazil[R].In-

[34] Lizundia-loiola J, Pettinari M L, Chuvieco E. Temporal ternational Association of Agricultural Economists, 2018.

Spatial-temporal Variability of Amazon Tropical Rainforest Fire
based on MODIS Data

Liu Liyue"*,Miao Zelang"?, Wu Lixin"”
(1.School of Geoscience and Info—Physics, Central South University, Changsha 410083, China;
2.Lab of Geohazards Perception, Cognition and Prediction, Changsha 410083, China)

Abstract: Frequent forest fires have caused extensive vegetation destruction in the Amazon tropical rain forest.
It’ s of great importance to obtain the fire influence range and vegetation destruction in different years to under-
stand the spatio—temporal evolution of fire in this area, study the interaction between fire and vegetation, and
then explore the fire development mechanism, so as to provide a scientific basis for disaster forest and reduction.
To this end, the MODIS vegetation index products and surface temperature products range from 2015 to 2019
were used in this paper to construct the MODIS Global Disturbance Model (MGDI), combined with fire point
data (hereinafter collectively referred to as MOD14A1) and Vegetation Continuous Field (VCF) to extract
combustion scope and intensity at 1 000 m resolution, and the spatial and temporal law of burned area within 5
years of the study area was analyzed. The results revealed that : (1) Burned area are mainly distributed in the
central part of Brazil and the border between Brazil and Bolivia, accounting for about 67% of the total burning
area; (2) The information of burned area and burned intensity comprehensively ‘indicated that the fire showing
a “rise~drop-rise” trend; (3) The fire mainly occurred in shrub grassland (more than 50% ) and broad-leaved
forest(30% ), and most of them took place during the dry season; under the global warming circumstance, the
fire frequency increased a lot; (4) The expansion of human activities, unreasonable agricultural reclamation and
deforestation lead to serious grassland degradation in the study area, and agricultural land and construction land
are increasing year by year, which provides good conditions for the occurrence and conduction of fire to a certain
extent.

Key words: Amazon;Fire; MGDI;Burned area; Spatial and temporal variation



