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B K (wildfire) IR S, BOUR = AUE,
*mkﬁ,ﬁﬁkiﬁt EKH. InER., WK
FINE v ] K b o il 7 o ] 5 2 BT K XU DA
L5 TR S R R DA B ) — 0 T R e (2K
FRIM =L, 2007; &FAr48 4, 1998), £FXHEFk
KBS TEAE, Pyne5 A (1996)HEH T 44 B0 kK =
B, F5 A . HUOE AT ERY) (Fuel) J& PEAG BT &
AR 3N BB bR . MBI AR B AR X 25
S, QAT 3R AS HER (AR Bl 2 nT BRI 15 B R P
A7 B KRR B S o R e 2 T IR 15 B AL A
B 568 2 TR 5 K % FMC (Fuel Moisture Content) ,
AR 0 (Fuel load) . RT#AYIZE 5 (Fuel type)5 .
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BEEWH: HRARBFEEEGS: 41471293, 41671361)
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2002; DansonfliBowyer, 2004; #ifiE 45,
2016; YebrafiChuvieco, 2009a, 2009b; Yebra
4, 2008, 20135 T2 A%, 2013), (&SI EAH
POEJEFMCIN 20 . SEHRAEPRE , HE AR
#, IMEMEOE R Sk E S HTEN R, &7
LR E RS, HT/EEE KR, RCRM T (Jurdao
4, 2013), WICRE RN F H A2 iE SR
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SEAZR A B% 5 2 FMCAl 38 5l b ] fig (Casas 45,
2014; Jurdao 4%, 2013; Quan %, 2016, 2015b,
2017a; Yebra %%, 2013), JF#fi I —4B b5 AE
YR ZFMCIYIE %

HAr, T3 DRI A FMCI
TP, MR ER gk 53T Y e
RV R T o AR 5807 R & 5 Ge R AL
W E ZFMCHEF 35 (Caccamo %5, 2012; Casas
4, 2014), W TAIERAE Z BT XA .
St 3 PR IRAR SR A R BRI, e DL
b, PRz 7 A TR X FMCA 3
Riafio5 A (2005)35 H FMCH] DL it i ol 2
PROSPECT# %! (Jacquemoud fliBaret, 1990)F%) Hi-f>
S8, R SRR FEEWT (Leaf Equivalent Water
Thickness) /& -4 Jii # £ DMC(Dry Matter Content)
ARz STig(YNa p =R C el

FMC = EWT
DMC

x 100% (1)

PROSPECTH AU S 4R /K V- 1E 2L 5 4341
AV (N F b, AAEWAF) 0] S5 A SATLASE
RV BASALL T LR R AIE B 0 AN 3 S (AN 2R AR e 2
I SRR GeoSAILEE AU G . Rk, {5
XL R RO R AL, 55 BT AR, R
] SR AR AR EFMC . R, R R
SRR A T A A A A SRS Y E
ZERGPRZ AR, HRRERLER
WA EFMCH 5 vk B B AT & PE (Fang 4%,
2003; He %%, 2013; Houborg %, 2009; Houborg
FlBoegh, 2008; Qin %5, 2008; Qu %%, 2008;
Verhoef 5%, 2007), #TJL4, LiMarta Yebra {35
4 RIS BAF 5 N 3 22 ) P 2 % e 1A A e
JZFMC, JFBUE T — RSN (Jurdao 55, 2013;
Quan Z: 0 2017a, 2016; YebrafllChuvieco 2009a,
2009b; Yebra &5, 2008, 2013), {HiZJ7iEMAF4E
B A, BAARRIANT

(1) 2T Wy A TR 1) A e G B 2 B S AR o
BRI/, 2005; 25/ AE, 1998), X
T — A B0 T BB RN S E0 S 2 Tt
TR E, BRI B S 80H & R AR B
(6% 2 B R (Combal %, 2003; Weiss %%,
2000), ARZHFFEERIM, Jel IR 5T AJEZ RN
A A T Be(Combal 5%, 2002, 20035

Houborg %, 2009, 2007; HouborgfiBoegh
2008; Huang %%, 2015a, 2015b; Lavergne 5%,
2007; 2/, 1998). (HFELMERBISE Y, —BoR
Wk BR A A S B R O 251 A e 5 R
(Darvishzadeh %5, 2008; Houborg %%, 2009,
2007; ZEIHIEFZAE, 2007; 22550 5%, 2012;
¥4, 2010), XFE—E R L RE LA S i 45
R, (HEVE B S8R E e E N AES),
ke G b2 AR DR A A IO, S A R T 4G
AEEMESREE. L, AR TR
KA SR KRS HCZ RIIFE ST, A
WA o WS DL 3 2% JEA A ] 2502 Y
PHRRR, IR T A RSB RA S 1A
R AR T E R B FMC SRS 15 DA i 2
5 (Jurdao %5, 2013; Quan %%, 2017a; Yebrafll
Chuvieco, 2009a, 2009b; Yebra %, 2008), {H
JE, TR X A AR 22 5, B
H S50 B A AR EZE RS 25 LR AR,
RIS AR b T S0 17 L T A A S B TR A A 6
PENA RRR ARG .

(2) 3 T S A% AR AR 1 R 4 el S FMIC R i
[F 32 EWTHIDMCHA~Z%0 . HRTEXTEWTIR
T R AT OIS T — & R (He 55,
2017; Li %, 2012; Quan %, 2015a; Yilmaz
4, 2008). {HDMCHY S HAK AT e, F
JE P AE T DMCFIEW TTE T 21 /1 J 8 21 4t B
HAE—EWEUEME, mMEEEH T, gantk
EWT & s FDMCE i, HEWTX G Mot
3 FDMC, {Hf3DMCHIEIE(E S L8 EWTH
5, HATDMCR I 5 U AR . R,
DM C I B2 52 15 2 M 4 68 22 FMC g e oy Ak B35 114
B AR, — LB L R DMC I AR ok
HEDMC K E RS  (LiflWang, 2011; Romero
45, 2012; Wang %, 2011), B2, FIRBISETE
FEWANERG . — BT 5 R I DMC I e 75
AT AR B 2 R RRifE— 2Pk, & Bk
FEM T S G B, (B B RTERLE TR
At DR R Z ARt it 2008 D RS, i
3 J% T B A B LA e A, X LA RS
Z A

(3)FE 2 T PR A 1) R A SR FMC A B
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FE T 2 6 1% I S 2 A 1 A B 402 7 2 FMC 1E
R, HET, ATEESEEREY
PRBIRA E B . A AE SR8 PR % 1 PROSAIL
R TR LA 4544 B (2 PROGeoSAIL A
RIDL ST i R 3 4ERE A, AIDART(Gastellu-
Etchegorry %%, 2004), FLIGHT(North, 1996)%,
3R THRERZ WM ASE, S5kt
BEAABRKOEME, HKotz% A(2004) % 8
FIHFLIGHT 5 PROGeoS ATLAF Y Jiz 3 AR A5 A ZR bk
TEIEFMCES R, DA — el 5 o 1 i 119
PROGeoSAILAi FHHFEMIE)ZFMC (Yebra 45,
2013), HJE, ALRAZEIGH T ERMOME PR
K ZER LA 26k, b [ VG X R IR &
SYIZGERI (N EE AR T N B A 3 4
H, B EEHRAR. hEHEAR TIREHA3)ES
1), HEIRGeoSAILIE AL REMEAR I 2 [ 4514 i AR AR
FEHE, (HACPR T U 250 B ) AR AE B, eIk
FHT )2 349 R B 1) — 1) S 59 38840 (Huemmrich,
2001), Kuusk (2001)F % T 41 %30 5 Hh e 2 — 0]
TR ACRMALES , {H HBEH T Hb X2
TEZFMCHY i . R, ExT RG240
MR, B ol P R — I S A a5 8 ) A ek )2
FMC Bz 15 45 5 — 4% 22 (Jurdao 4%, 2013; Quan
2017a),

BE X 1R R] A8, A S A R A A A
. FEIGR AN ] 3 v AR 1 ek 22 FMC s R0 J T iF
o R R T AR AR P A5 B (), 3 i
JEBL A SR (A] [E A A HHAT Bl M A A DG C
#, FBAGEER A S HBENLA A RS, 22
i o 2 [ 1 - i v 4 4 e J 22 FMLC S 3 1) T S
HAR B R IEOL T, YFMCKR Ak, HAlZ
B AREE £ . MR A WA AR, A
M5 20 BOGTE SO 2R A, i, @il
el 22 i BB =l 2D B804 S A6 FMICBEUER 17 %
Brol M e T A FMC RO ER LR Z 1 E 8, 42
EFMCHY R AR o £ X8R 2R G 4 2 S5 H Al
B, A 2 BRG] AL A 12 2 A B ek
B EER IR Z RN R, EE K
PR 2 FMC R TH 8530 M o 33 S G [ 51 1) i
P, R i I T AR (1) A 1 e SR FMIC s 38 1)
ALAEME R EE M, h AR OR BRI 8 Z FMCr= i
A HESE R IS S RE, IR SS T 3R KX T Al
5P AR5 o

i

SRR

2 R IX MR R AE
21 WREEN

AR Lt Xk AT 64>, oA T rh E Y
W, i BECRAE I ) S I HE I 40 50 R 7 1 5 R 5
FOJE L DU AR 5 R I R . )i
PILARAR . = e R SR B AR AR S O 1 e R B AR AR
BAFFE DB L ZEBOR AT

(1) B SE AR A7 T v [ 95 15 4 A P L3
(36°06'-37°30'N, 92°18'—93°24'E), % w4y
H1174 km®, MR IR H2.9 km, %X RS
5112 J8 T OB ) KB v R AU X, AR Y
SH25—250 mms,

(2) 7 Vi ) 38 R S 7 v [ VA T R LR
(36°15'—38°20'N, 97°50'—101°22'E), 7% M
2529600 km’, Ik AR L R 3—S5 km, P
PJAEIRE AN —-1.10 °C—0.80 °C, 4F5- MR 1E
324.50—412.80 mmzZ[H]

(3)#r /7R i H R A T E D)1 A8 G R (32056'—
34°19'N, 102°08'—103°39'E), 7w R K
10436 km®, VIR EE M35 kmo #4578 3 55
J& T e FE B H A MR A e e XU, ARF
BRI °C, AFFE/K 2974650 mm,

(4) VU] 75 B 5 Ll AR ARAL T DU T2 109 P4 1 750
(27°48'—27°52'N, 102°11'—102°17'E), %5 5 HifH
21046 km®, SEHGMER F A A2.3 km, KB T
R = WA BE X, AP B T REFE800—1000 mm
A, BRI N17.2 °C, XEFTERK
A BT, TREE IR, B R AR

(5) = SR AR, TR T P R (24057 —
24°59'N, 102°25'—102°28'E), & HMRA N
19.75km®, YR EAEL7—1.9km, PRSI
22 km, HuSH DA R o 2 i XS T
PO A & R L ZE A, EWREZERA
K, FPHRIR14.9°C, K 2541000.5 mm.

(6) DU I Je 5% T 2% AR AL T BHR T AR 1w
(30°27'—30°35'N, 104°16'—104°27'E), 7 7 i
292 km®, AR 210500 m, Je RS T HLK
() I8 SR 1L SR T ZRAR I — 8000 o 1% X IR T H A
O B R AR AT, AR R OK R 850—
1000 mm, 4EFHSIRHA16.5°C, HRAGFELSIE
WMEAELH, A PR BETA , 75
FEXTREEE R180% A5 47 o
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2.2 EFSMIERE

H2014ER]20174F, 35 %F bR 53 X i)
JFE AR S BT T REWREE, Hpe X
IR KA B 18] R R S BN 1 TR o SRR BT
3354, Hih R 269FE &, FRMR66AFE S, 5K
55 i F Landsatith 28 )2 8% 7= i 5 47 B QA(Quality
Attributes) =5 LB T A = 2 8 35 09 R A S
(QA#322), FrZFH T 5 b X FMC R 18 B i (1) B
SE262 0 (LBR T 7TARFE ), FRMHE DX FE 255K
621 (F IR T A RAE ) o WEFT XML B S KU R 4R
Jr AT FEREAS S DX R P B AL U /N Ay
30 mx30MIFETy, I ELARTEAHST RAF o5 2 (8] (4 HE 25
A/NTF500 mo RHAFREGPSIR AL KBS
A, RN TINRET D, KRG
Wo HFRAYEESERET R LA
LR F 7 BRI 6 2 20 BT L AT-2000/LAI-2200

(LICOR Inc., Lincoln, NE, USA)FISPAD-502plus
(MINOLTA, Inc.)#EfT 10 AN ] FRE s 31 5 42 )
o HUHIAE A Y R R R L, R
A RAE L BEPLEERE31N0.5 mx0.5 mK /MY FRE A,
FHBY JTHY Hb TR A2 AR AS , AR A
BRI A AT I
Je A AR AS R IR A5 A A e )2 1 K A
MR AE Y &, 8 0 bR ] D R R e )2
FMC, I8 344 8 B P S AR R A Bk
Ho AMEZEERRETT A A H] IR AH
ML & 4t (Hemiview & EOS60D & Sigma EX DC4.5)
R M JZ LATE . A EOC &
(ORPHA 800A )il 5t BRI A 1 e B S e R B B
FMCHY I 2 75 BRI AR A A A, SREE T =
R EEXERENRIR, B I A s R At
Ay MRS AM Rk, iIBIG SHOT
DELUXE KIT{HEH#58 Sl S A TR 2

R HFREXREER ER RS

Table 1 The sample date and number of plots for different study areas

WX KA ] FERER FMCHI{H/%
LEN B A 2011-08-26 — 2011-08-29, 2014-08-11 — 2014-08-14 84 116.11
R T R 2013-08-03 — 2013-08-07 50 293.33
TR 2014-07-24 — 2014-08-01, 2015-07-28 — 2015-08-02 135 139.45
AR 2015-04-08 — 2015-04-11 41 123.94
IR AR 2016-06-09 — 2016-06-11 15 187.20
Te SRR 2017-08-21 — 2017-08-21 10 201.44

2.3 EREIETAE

WF5E {4 F 7 Landsat 5 TM A Landsat 8 OLIFZ
Bgs o o, 201 14F 55 8 - R U FMC B il
[k Landsat 5 TMHE, 201342 J5 IHFMCJ i ]
43R A Y Landsat 8 OLIZE .

T PRI R SRR 55 b T SIS S A B )
A —Z0PE AR S HC i TR RASE ] (] B 8 K LA A
HILFTC = 5 (@ s s vy, s
TV I L LS Landsat 8 OLIEE, MR
WERAE S TE A5, 12 X IR AL ] 5 8 8% 5115
() TEIBE R 16 K LA o S5 3 v fiff FH ) 328 SRS 4 o 55
] b Ji % A Jsy USG S (https://earthexplorer.usgs.gov/
[2017-09])E J7 & Al B 3R B 3 77 b o % L i
M ZFMCR I, Nt 2 E R, Aol
FH T 4 U B SR R A7 SO . AH L TR X
B, AHIEGE T AR B 22 53 A T M AR R
OB DX s, Hepa) B 1T A B TR %) 3R R B R 2
ER(EN) o 3% 2 W R H 52 0 BR AR S22 FMC Y B

K BE, RMGEffX—ml, i FHNDVI (Normalized
Difference Vegetation Index), NDII (Normalized
Difference Infrared Index) ? EVI (Enhanced Vegetation
Index) 3B FEEACRE 1L 3R S R A T RG22
FMCI i, 38 8 48 B0my 15 2 20 W =X
(1) —(9). El1(a)mm & & )71l fRFkLandsat 8
OLIZ57SWIR2 (Shortwave Infrared Reflectance), 3
5P BYNIR (Near Infrared Reflectance) )l S 55 291 Bt
(blue2) i Be A hi ;I 1(b) A% X 3% i Google
earthiZ 1% (20154F3 H2 H), [FIRFScb i, il
[e] B T 5 5 B T %) e o AR R O OR AT ROR 22
5, AHE5 2Z X A Landsat 8 OLIMLZR SR N
BMARMZESR, WE1(c)5E 1(g)fin, Landsat 8
OLIH 7 Br, 25U Bt LA K 2 2 9% B A 1) B T
(0.0825, 0.2326, 0.0417)5F M 0.0174,
0.0889, 0.0276)2& 5 FLR ., H [n] FH I 15 B Hi A AL
PR 2= B, JEHGE 1 P (0.6380)5 5 B
[f1(0.5889)NDVI{E 22 7 fie/)N . NDIIEAE P il [F] 4
FE—ERNZER, HXE—ERE EWS bR
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SAIW) A B A XK S A R B, XX NDINE . 3 #EIs 8, EVIZE R i
MEWAE K PHIR SR ZURS, MR # R, MhA (0.3688) 5T MR (0.1615) 2 R ik, {HREVIAE
FrKEAR, W B AR B, 1S SHAENDVIFE S A A T D R AR [, R
[f1] BH 171 (0.2024) FINDIEAR T35 B (0.4134) /0 A TFMCHIE S,

Google earth

27°50'09.42" N, 102°14'45.90" E

(a) 78 E 91l Landsat 8 OLISCHET. 5. 204 s A (b) [ ()77 HEX i Google carthifc &

(a) Th’é composite figure of Landsat 8 OLI in 7, 5, 2 bands (b) The corresponding Google earth figure to (a)

SWIR2(R): 0.082 5 NIR(G): NDII: 0.202 4 NDVT: 0.638 0 EVI: 0.368 8
0.232 6 blue2(B): 0.041 7

(c) B (a) FTHEFR R BHTIIX R () () XN INDIISE R (e) B (c) XM INDVIZE R (D) B (c) XN IEVISE F
HI7. 5. 295 BLE K (d) The NDII result to figure (¢) (€) The NDVI result to figure (¢) (f) The EVI result to figure (c)
(c) The composite figure of
Landsat 8 OLI in 7, 5, 2 bands
in the sun-light side

=E=

SWIR2 (R): 0.017 4 NIR (G): NDII: 0.413 4 NDVI: 0.588 9 EVI: 0.161 5
0.088 9 blue2 (B): 0.027 6
(2) Bl (@) HAEFFZIATN.  (h) B (g) A INDIEE SRE () B () MR IINDVIZEREL () Bl (g) A IEVIZE R E
M7 5+ 205 BLA K (h) The NDII result to figure (g) (i) The NDVI result to figure (g) (j) The EVI result to figure (g)
(g) The composite figure of
Landsat 8 OLI in 7, 5, 2 bands
in the shadow side

BT LAPE B L0 L X RO BRI L BER 3¢ . NDIL, NDVIKEVIZE Ji) B -5 9 B ifi 22 53
Fig. 1 Case study of the Lu mountain forest area showing the difference of single reflectance bands, NDII, NDVI and EVI between
the Sun-light and shadow sides
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3 R Tk
3.1 PROSAIL{ESHMEMIEEI N SE

il FIPRO'S A TL & S 1% i 454 780 X 75 M et 2
FMC#t47 58 ., PROSAILFH (http://teledetection.
ipgp.jussieu.fr/prosail/[2017-09]) &4 9% 7l /2 8 5 1%
RIS AILEE R (Verhoef, 1984) 5 F 2 Ak 7l
PROSPECTHEAY f #5455 (Jacquemoud FllBaret ,
1990), SAILFEAYE B T 145KV & 2235 5] 53 A
FERHPE AN AED) . ) 76 )2 1] S5 S 1 ] A5
L, AL B 400—2500 nm, JGiE R
AT nm. BT A SN2 TR, AR
HASHE KR Tifits, . WK fitto, . HIXT
Jrfiffpsiy . M IIARAEBCL AL, . ISR A
hspot, . 3T (psoil,=1){E(psoil,=0)E Fpsoil , I}
WU A R AR BB AR . PROSATLRE Y
A T R oA . 5 BRiE AL, P
RN A AR R AR v A, Ol g A
3 i BRE(LIDF (Leaf Inclination Distribution
Function)(Verhoef, 1998)#F173R1ME, M UK
A HPROSPECTHIAUALIF 1 . PROSPECTHX
RN mASE, HREHWSHEN,. 5%
atbFECyy . M HKFEFEEWT(EWT ) KX TH)
[T #DMC(DMC,) ., F#E A 53Cyy S b
ESTS (O

%2 PROSAILEE S
Table 2 Parameterization of the PROSAIL model

WRZAFR S CHR HENS B SHUE
K PHK A tts, © /
UM K T3 A4 tto, ©) 0
AR 50z £ psiy ©) /
X " 2 2
SATLAE AR AR AL LAIL m"'m 0.1—7
PO FF hspot, 0.01
+ 4R F psoil; 0—1.0
LIDFa, 1
i fa 4
i o A LIDFb, 0
I R 45 H S50 N, 2
M % ath Cal ug-em 20—60
PROSPECT %4/K/MERE  EWT, gem” 0.0007—0.03
B PeRERE DMC, gem® 0.002—0.014

ROEAS Gy 0

K MR Cant pgrem 8

T SR SRS PR G IRE, ZRPA SRR

Xf IR A SEON S B R A 2
7~: tts;Spsiy A B 4% Landsat 5 ) Landsat 8 OLI%{
P eSO R AL, S35 X SOR A A
fFA Lo s EEE L E, R —
FRfRT AL AL B, ZERIRYHT ) AL 5 i tt0, =0, HR A
STHE SRRSO KR AT, LAT A B 8 BB E N
0.1—7, hspot, 5 B 430 A K F i N2 5,
W40 £ 43 A T8 R % L8 (LIDFa,=—1, LIDFb,=0),
Cop B E H20—60, EWT HUH 40.0007—0.03,
DMC, HUH 40.002—0.014, H85 4 KA +HE4
VR, FREE X T, B Iepsoil B E VI LN
0.002—0.014, M Z5HSHIN RHELLAMNE B AT
—E MR, AR A, AR
HAE WAREN =2, Copy K Cyp T 7T WG BERE
Uk, (FCRFERTBUE G TARKY, X HSH
WAL E, Hbke haBE, NR2TDE
h, ASCILRE TS H S48, BILAL . psoil; .
Cu1» EWT ZDMC,, HHEWT, 5DMC AR5
) EPRSEL, H AR SO 1 S FMC,  [FIES
— B O FHLFMC ) i BUEVE F o 30%31350%
Z A,

32 MEEMNEREINRSEL

EIXTERMGEIZFMC U, — 4 fii FHPROGeoSAIL
BERIBLH e 2 061 I 31K . PROGeoSAILF A%
Huemmrich 720014542 H ] TR 2L $0e2
S 33 23 B W WS B A U S 1 9 2 B S R AR AR
R T SAILIEAY K Jasinski J L1 7 (Jasinski
geometric model)(JasinskifllEagleson, 1989,
1990); HiI# F 4B A P35 04 5 A% i ot A
JE#F AT RSO S R R A s, T4
A SAILBL AU 25 1554 5 S ) %6 (Huemmrich,
2001). PROGeoSAILFLH fyfi A SE AN K3 FR,
56 5 G EL CHW AR BRRSUR A (=g B 5 90 B Lh e, o]
A TSN = ASCAS . 7 25 ccov m] { HH £ R
AH AL 2 O (5 AR R A O A e A
GeoSATLA Y FUKE R MAE 2 8] 5 1y K] 43 A 19 o155
B BIFEAR(Cyl) 5 IR (Cone), HAES S
A B2 5 A A R TR . 38 5 553 5%k |
FH LG5 INAS o AR 43 A 2 78 5 SATL A 7R
6P oA il HAWSH B & L5 k2
PROSAILFAI—E],


http://teledetection.ipgp.jussieu.fr/prosail/
http://teledetection.ipgp.jussieu.fr/prosail/
http://teledetection.ipgp.jussieu.fr/prosail/
http://teledetection.ipgp.jussieu.fr/prosail/

68 Journal of Remote Sensing & & F 4k 2019, 23(1)

% 3 PROSAIL + PROGeoSAILIE &R N B4
Table 3 The parameterization of the coupled PROSAIL and

PROGeoSAIL model
BHRIZH SR ak HESS R ZHl
KBHK T A tts, Q) /
AR L LAL, m'm’ 0525
T o3 A LIDF fi gt Y
GeoSailfi
R )27 TR CHW 1—3
Hh
) Ny i ccov 0.2—1.0
LAPER| 2N Cone
TR R /
M Fr g5 S8 N, 2
it4gkKatb Ca2 pgrem” 40
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Fig. 2 The two-layered forest canopy in southwest China
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Table 5 The details of the retrieval accuracy for the six study
areas in the study
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Fig. 6 The FMC maps before (2011-02-08), during (2011-03-03) and after (2011-04-13) the forest fire occurred in the Jinhe
village, Yunnan province (The burned area (during and after) in this figure was artificially highlighted based on the satellite images)
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Retrieval of fuel moisture content by using radiative transfer models from
optical remote sensing data
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Abstract: Wildfire is a natural agent of many ecosystems since fire can affect nutrient cycles, vegetation succession patterns, and insect
plague resistance. However, wildfire also has a wide range of negative impacts on ecosystems, such as soil erosion and degradation, destruc-
tion of vegetation water conservation function, emissions of atmospheric greenhouse gases, and human life and welfare. The three major
forces that are essential for understanding forest fire risk and its behavior are as follows: weather, fuel, and topography. In this context, fuel
moisture content (FMC), which is the proportion of water content over dry mass, is one of the key factors used for the risk assessment of
wildfire because it affects fire ignition and spreading. However, traditional field measurement of the variable is time consuming, and extend-
ing to large-scale and dynamic application is impossible. Thus, a near real-time, multi-temporal and multi-spatial remotely sensed data can
address the solution. In this work, the FMC of grassland and forest for six study areas distributed in the Western China were retrieved using
the PROSAIL and PROGeoSAIL radiative transfer models from Landsat-5 TM and Landsat-8 OLI data.

For accurate and robust retrieval of FMC, the ill-posed inversion problem, the weak sensitivity characteristic of FMC, and the way in
modeling the spectra of two-layered forest canopy should be addressed. In this study, we focused on alleviating the ill-posed inverse prob-
lem based on the ecological rule to obtain the improvement of the FMC retrieval. Previous studies generally treated the free parameters inde-
pendent while ignoring that these parameters were naturally correlated. The correlations that naturally existed between the model parameters
were introduced into their prior joint probability distribution of the requried free parameters. This treatment can reduce the probabilities of
unrealistic combinations that may confuse the retrieval process and therefore increase the accuracy level of the retrieved FMC. FMC is cal-
culated from the ratio of the model input parameters, namely, equivalent water thickness (EWT) and dry matter content (DMC). Both these
two variables have the sensitivity in the near infrared (NIR) and shortwave infrared (SWIR) bands. However, the effect of DMC in NIR and
SWIR is often confused by the EWT, which renders the accurate estimation of DMC (or FMC) slightly challenging. For the accurate retriev-
al of FMC, all available bands from Landsat-5 TM and Landsat-8 OLI data were used for obtaining additional information from these re-
motely sensed data.

Regarding to the forest with two-layered canopy (lower grass and upper tree canopies), this study coupled two radiative transfer models,
namely, PROSAIL and PROGEOSAIL to characterized its spectra. First, the spectra of the lower grass canopy were simulated via the PRO-
SAIL model. Then, the soil spectra required in the PROGeoSAIL model were replaced using the simulated spectra of the low grass canopy
layer. These coupled models allowed to better resemble the two-layered canopy configuration in the study area.

Result show that the accuracy of the retrieved forest FMC (R2=0.71, RMSE=30.82%) was better than the grassland FMC (R2 =0.64,
RMSE = 47.57%) with overall accuracy of R’ =0.64, RMSE = 44.86%. The multi-temporal FMC maps were generated to further demon-
strate the performance of the retrieved FMC in assessing the wildfire risk in Jinhe Village of Yunnan Province where a forest fire occurred in
March 02, 2011. Result further show that FMC noticeably decreased during the fire, thereby implying the potential usage of retrieved FMC
in the early warning of the wildfire risk.
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