

mailto:lilinyuan@bjfu.edu.cn

NFEA G EEET R, HAREHE

) SEI=EESNNS, MamnRmSE

C







08
06 |
e SuN|it leaves 02
0.5 Shaded leaves 0.6
g
G 04 05
S g
[} s
= S 04
@ 0.3 =
&« £
03 |
0.2
02
0.1
0.1
0 5 ; ; ; : ; ;
400 500 600 700 800 900 1000 350 550 750 950 1150 1350 1550 1750 1950 2150 2350
Wavelength (nm) Wavelength (nm)

FEERSIAR: eV E )

EEERIERY

L

8 8 8 8 2

L

Percent Reflectance

o

£

Wavelength (um)




HME “YERSER" D

1. RIMUBB DRI B IR T E RiE




1 FIRESSIAFESNEERERENERIN

m B ERE—4HRIHERIRE SAILAIRIEAH)

VIRKFIS TR R BET S E
v ICRETEITIUERN, FRRNETT (RMRGTERSEEELL)

L
:4 .
‘-\' - r‘ >
f x
0 10 20 30 40m :
JRL e CEs



EFEATEAE SR SERNE

4

v ETEEEIEE (ray casting) B RERZTR G EX D
ARl

W SHE N, MR

Forest vertical stratification ALS-based forest sunlit and shaded components

HSI reflectance
LiDAR canopy model

VFSS SR

)

I Sunlit background Shaded overstory

I Sunlit overstory Bl Shaded background

@Veriﬁcation

NDVI >0.8
LiDAR observation mask

77 Shaded background M Sunlit overstory

333
._. (m) Sunlit background [l Shaded overstory
&
La 2 P
Forest overstory 3Dmax-based forest sunlit and shaded components
Unsuitable
(Wang, et al,, 2021) Prescreened image 7

(Asner, et al., 2015)



HE “PESIRENGT" (DR

2. PRSP IRAIFTAMERRARBEAREIRNRIE




2 BATEAREXSTAERRIITHE

B PARESETEENMPEIRNSHEREREF
v HERREE. I RR. HAHEERSE. Htex2E. Ko3E

B TANERSRSHS
v B3 RiE. AR, KT "BRRAMAR, XRFFR
v BEETEDYER, WX "BER. B5H"

2z
HERBIFESH, BE "SIRSSHENRE" I
vV SURREFESH, G "SRESHESRE" UE

M i o P e 2
= | q :
_
= a2 I 3
1
s | -
a

(Ferreira, et al., 2019) (Yang, et al., 2022) 9



2 HEPEAREEETSRIEKEDH

B SERE—#EEEIRE (1D RTM) BiE EHASERATREARE
v BEREREMELUERZI B CERARTRIEIIE
v —HEREELIFED 2 BIERAGHASIE

B 3D RTMPERI =4 ESIEE 7 RiENESHE
v MERREXAR—EERT I AFANE, ARERABIR

B HARENMERZNEGHETERABEES, BRRBRENEERIFEZ—

= SN \ SZA = Oo SZA = 300
‘/ E ﬁ'.]ﬁﬂ: %EZK@}WJJ&_I Eﬂ@ Full Crown Lighted Crown Full Crown Lighted Crown

/SHERAS RESINERE = o ? ?
HEEEKRI60%LA b ?y ?

medium high low medium
eeeeeeeeeeeeeeeeeeeeeeeeee

NIR

10



B FIRnE=RCE AR SRR RIERIRINLALIRSFE M (PELIR)
v LiDARR= AR EFRERE AR =4ERES. RIZEINIE =4S

B 3D RTMiE M2 i=RIBRFESR, MAFERKRIHZAIBRFEHS
v BRE EIBEZ RGN, RIBEARFIETE5EPITUNAYBRFIT AL
VBRSO EREAUERESENEKZE, LW Tree-specific/i&E

11



2 FRIPEYRHEANERZBREARHIARERE

B 5ELR

(DEAREH=
“ETERTE

(2) BFREAARSE
Hp =
SHR=iL|
ZREGIE

B)EHE R
SEF
FIEEAYE
KR

UMOJD-3I|UNS

12



2 3D RTMIEHIRISEARBRFAILRE

v R EEZERLESSIEIIBEARBRFSUAVEINIBRFEEIMEEEER S

® LESS @ UAvV
Blue Green Red Rededge Nir
0.075° Corr: 0.70 Corr: 0.99 Corr: 0.50 Corr: -0.70 |y
0.050 - LESS corr: 0.70 || LESS corr: 0.99 || LESS corr: 0.48 || LESS corr: -0.75 =
) PL corr: 0.27 PL corr: 1.00 PL corr: 0.26 PL corr: -0.37 |o
0.025 ,
0.21 Raoery ||
o Corr: 0.61 Corr: 0.96 Corr: -0.14 Q
e LESS corr: 0.61 || LESS corr: 0.96 || LESS corr: -0.17 | @
0.11 ﬁ 1 2 PL corr: 0.22 PL corr: 0.99 PL corr: 0.22 |8
| J | |
0.10 ° 'I‘ Corr: 0.40 Corr: -0.77 =
LESS corr: 0.38 || LESS corr: -0.82 |
0.051 T PL corr: 0.21 PL corr: -0.39 |=
0.3 \u..‘ ‘ , Corr: 0.08  |&
o~ &’ LESS corr: 0.06 |&
0.2 ‘ , ‘ PL corr: 0.30 |2
L1 ® ° / =
Y
03 _°° @ o |[{ © awee o ® ampoo NE = N
0.0 0.1 0.0 0.2 0.2 04 03 04 05

B UAVELCIEEARBRF vs RIS IASAILESSIRIIEE A BRF

13



M Adjacent Constraint

2 BEFRPISIRENEEFR

FABENTLAR" BRE vs “FTENTAR" HRE
VBT RAUREARE, FAVDIEEEEERS, LI(CREERDIES
v TLBELSREFERESME @, REETREEGIRISIER
v ICCHRERRES TFAVDRERE, XE LI

@ Without Adjacent Constraint

D
(e}

(gwr/;W) AV PIASLIIY
(zuo/3n) DO PaALLIY

) R2=0.72 RMSE =0.25 m*m?
R? = 0.44 RMSE = 0.52 m¥m?

(b) LCC

20

2= 0.85 RMSE = 6.42 ug/cm’?
R?=0.70 RMSE = 11.54 ug/cm?




2 EFENEEmEEFS

B BRI RIEFG

vV IAERRS =
¥2734)

v IR AR
FAVDELCCx

EREEE

FAVD B RMSE
/NF0.13m™1

v LCCHRIYRMSE/]\
F7 mg/m?

g/
(w/ur) (QAVA PRAdLIY

(zwo/3n) DD PAARLY

B Adjacent Constraint

@ Without Adjacent Constraint

1.4 . 14
(a) FAVD I CRS (b) LCC o

1.2 1 ® 1.2 1 .
1.0 1 1.01
0.8 ] 0.8
0.6 - 0.6

e R?*=0.52 RMSE =0.11 m*m* . R?=0.48 RMSE = 0.14 m*m*
0.4 e R2=0.19 RMSE = 0.16 m*m? 0.4 e R2=0.21 RMSE = 0.20 m¥m?

04 06 08 1.0 1.2 L. 04 06 08 1.0 1.2 1.4
60 7 60
() FAVD w"%, a= & ~ (d) Lcc
50 1 - 50 1 p
°.
40 401 _" n
P o °
30 1 301 e’y Em
/." ° “EEm .

20 20{ = °

P R?=0.25 RMSE = 6.02 ug/cm? " R?=0.44 RMSE = 4.65 ug/cm?
10 L7 . R =0.18 RIMSE = 12:41 ug/cm? 10 ” ‘ R =0.24 RMSE = 5'3.9 ug/cm?

10 20 30 40 50 60 10 20 30 40 50 60
Ground truth

15



HF "EERXIES" Q&8

3. ke BERRSGEINFFND ERRZUIEHIE




3 FMARZIEENTFRMERLAEE

B RIRZIE (burn severity) IS RIICRESIIEARNSIIN 9 KHE
v ENX R TFAKRBISMEI S AF0E B S BIL

B iR EERETHEFET RS MIERITS EREEIRG

v TR, REFHNBEZENSEFEEER, TNREFMIEEIINRG
FEREEGFEEEER

Assessment Phase Emergency Assessment Initial Assessment . Extended Assessment

7 |
- . €
| I ‘_.L..,,
| o / ’; ;:

Mapping Program

Sand

Y

RO o i . f s

‘ Q;__s\gs;isntﬁn‘&elinn Itjmaaftert containment 157 dayst S LR R BB weeks ~ Peakofgreen | next growing season 12 months

17



3 SRIFMD ERRZIERXER=

m NEMBEERNGS KRGS (CBl) FERZSEME, BieEAIR

v IRESIMMBERIFEENTHRITE, BUERKKYESRFIGER
IHFIKKEIRE, BEfREEMITE KT EIZE

B FERELIRIFRIEGMS BRI, BRIEZZINEEREZM
v W EEFREAR ERE=HEREER " ETE, BEXZ A ERES

NIR-SWIR Landsat
NBRE———————
NIR+SWIR 5
Pre-
BURNED :
40 AREAS fire :
8 T
o @
=
= /
. Vo, o
ELECTROMAGNETIC SPECTRUM (warekngm ym)
0 E— : '
045 @ 083 075 0290 208 235
VISIBLE NEAR INFRARED (Ni%) SHORTWAVE INFRARED iSwIR)

18



3 BAERERFSHIEEL

m BTSN

CE,,. — CE MSAVI — MSAVI
sth 2= _ pre post ] S3fP pre post
BE2ZE RWC, CEore FEEW RSC MSAVL,.

[

RWC_U=12.5 RSC U=529  Overstory RWC_U=28.6 RSC_U=71.7  Qverstory RWC_U=60.9 S Overstory
RWC_0=42.1 RSC 0=46.3 a3 RWC_0=48.3 RSC_0=64.8 » RWC_0=64.7 RSC_0=46.4
22 F . 22 =
L HCBI_U=1.32 £ ‘1"'> HCBI_U=1.86 £ HCBI_U=2.16
w= K F HCBI_0=1.62 £ HCBI_0=1.74 £ HCBI_0=1.77
2 N 5 3 N
223} 312 g2 A\
£ 2, 2,
= e Understory & ' flee-coeiosomsmminninemin Understory £ Understory
o © v N
& o2t r 2 2 o _ o2 N
e
a-anee
a0 [ 2 3 STt %
(g) ‘ (h)
3 . ’ ; 3 " . 3
0 100 200 300 0 100 200 0 100 200 300
G E D I Waveform energy Waveform energy Waveform energy
27 ¢ 27 r 27 ¢
RWC U=442  Rsc u=305  Overstory RWC_U=46.9 RSC_U=s45  Overstory 27 RWC U=780  Rsc u=77.3  Overstory

RWC 0=85.7

- RWCO=92  RSCO-632 s 5 RWC_0-80.4 RSCLO-T22 o al RSC_0=76.1 5 »
WV-2 ' | > - i 20 Inndl ]
- HCBI_U=1.27 HCBI_U=1.74 HCBI_U=2.69
17 r HCBI 0=2.31 e 17 " HCBI 0=2.51 F HCBI_0=2.70 v F i

E E
: s £
5 12 § 12 {r € 3,H Ar o
2 | 2 : b 2 X
2 4L 2 5 e 25
B Understory Undfrslow )
® % = o S 5 R S
e < Wt 3 o2 2 “_"""'0“ w x 2 [ e eeeeees se wa 5
— L g s
-3 % -3 . -l ’ 3 3 | e
0 . ®) (Y (1)
-8 n . «t -8 n L v 8 " N
0 100 200 B 0 100 200 P o 0 200 400
Waveform energy Waveform energy Waveform energy

RSC I Unchanged 0%-25% 25%-40% 40%-55% [ 55%-70% [ >70%

19



3 FMDERRZIEE/EEIHCBI

B HCBIS ERIARZIESFRTD TR

HCBI; = (Scoreggc, + Scoregy;)

BURN SEVERITY SCALE

STRATA Unburned Low Moderate High

A Understory
Unchanged 17% 36% 50% 65% 82% >90%
Unchanged 9% 16% 25% 38% 55% >70%

B Overstory

Unchanged 20% 38% 53% 67% 80% >90%
Unchanged 20% 33% 46% 60% 72% >85%

20



3 #FMHDEHCBISHEIENCBIRY—EE

m BEF{hE

 E=ZMEE
BEEBETF,
HCBI5SCBI
EM D IKFE
R BE&S,
HXEMW L
EMMTE,
H R2>0.92,
RMSE<0.35

A

y =0.998x - 0.011
=0.92, RMSE=0.18

5 FR*=10.93, RMSE=0.23

0 0.5 1 1.5

CBI_U

y=0.976x + 0.137
- R*=0.94, RMSE=0.177

0 0.5 1 1.5

CBLU

y = 1.03x + 0.076

0 0.5 1 1.5
CBIU

o

3 . 3
y=0.95x +0.331 s vy =0.952x +0.24 I
25 |R*=0.96, RMSE=0.35 LR 2.5 | R?=0.96, RMSE=0.2 S
2 re 2 bl -
ol ey a <
g15 gm 215 R G
I A - 1 .m
05 [ A 05
4% (b) ()
0 1 L 1 0 1 1 1
0 0.5 1 1.5 2.5 3 0.5 1 1.5 2 2.5 3
s CBI O ; CBI S
y=0.94x +0.187 y =0.96x +0.09
2.5 | R*=0.98, RMSE=0.18 m 2.5 R*=0.98 RMSE=0.] o
2 2
-y
= | <
o 1.5 oM 1.5
g & @
==t = =)
1 1 =N
0.5 0.5
g (e)
0 0 ]
0 0.5 1 1.5 2.5 3 3
CBI_O
3 3 -
y=095x + 0,052 =0.93x + 0.037 9
2.5 | R?=0.96, RMSE=0.19 2.5 |[R*=0.96, RMSE=0.14 o
<)
2 2 G °
5 ) 2
Z1s 215 | a
= = ° S
1 1| P
0.5 0.5 )
(h) (1)
0 0 1 L 1 1
0 0.5 1 1.5 2.5 3 0 0.5 1 1.5 2 25 3
CBI O CBL S

Ll



3 AHZILHIXI201 95 X R XIaERT 1 FRAGZE (S

v KIS Ao X AEFATEREE, HCBIXTF2.25, ffjjgszZ_ i, F
FIRFMICRBITEHRREATENENER T, XERRNXERFEES(EHXA
KRS,

Total site

vV RT XS ERE
PRI, =
Ams, SMEL
tBEE, MTRIR
hEEREES.
BHE, thE—L&
Xia9 HCBI £
MMET L.

22



vV IGEREFRMERT EESEIM D ESERIS 0 EE
EF=1Fm|

VR CERISSREN M D SIS B ERLZIRFG, mIiETt
- .

HiE

iyl

/__

IE

JIRIRHE

IR CERIRSIOERIEEL

4+ SZ_E8

A AREL

3= = =
liii B/

=)dE

23



AL T T LT

FR

http://www.rs-lilinyuan.com/

g
LT
Illl|l1l|ll“

UL [
T
ULl o



http://www.rs-lilinyuan.com/

