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Abstract

Hyperspectral technology has the advantage of high spectral resolution and plays a vital role in many fields, such
as forestry, agriculture, ecology and environment. In this paper, the applications of hyperspectral technology
in vegetation feature monitoring are summarized, mainly involving vegetation index research, physical and
biochemical parameters inversion, tree species identification, biomass estimation, etc. Finally, taking the UAV
Nyperspectral image as the data source, this paper makes a case analysis of vegetation index, characteristic
parameters, tree species identification, and so on. Hope the above contents would provide a reference for the
application of vegetation hyperspectral data.

Key words

nyperspectral technology; vegetation index; characteristic parameters; tree species identification

TOEREETARFIEHE HOPRrR S A8 TSI HARFER

EAERSANEN". SR ARKEA SR, £E400 ~ 2500 nm i
KSEEA, EDPFEE—ANFI0m, SEICFKBERNNZAR/TEE LR
MESEERHGERIEY, TRMARHYNBEILEES, SERRERSL
TEBERP RN B B R A

BHEGSHERE SN PRESANMNE, REGToR". B
BRESTEBRRR T @B EIRR B OB ; F Ao (Pincipal
Component Analysis, PCA). 7# 37 3 B4 >4 (Independent Principal Component Analysis,
ICA). &/ N1 74 B 25 4 (Minimum Naise Fraction, MNF). B84 4 5% A (Localy



Linear Embedding, LIE) Z5755%SRER TiREHEEN. SHEDEIES, M
TR T BHBEIRTRIGE ; LBBETY. Hig-2iaHs
A SR MERART Hihes B ; BT ERXRIAN %
755" BRI EIR A RN E. B B
AEEEAMEN. BASL. EERERSHHIETRIFNA
AR,

ERIER I RYRR e SRGNEEARTS, 7«
AP A SIB N @ R SR EU AR EEE(ER. &
BB AAES, HENE T S LS SN
ANARERA, HUATASHEZRABORER, ER
S8 IS WFRRBIS AT TR, HEES
HIERCRAR IR S S,

1 EF St RnE I BT IR R

ET OB EERBREREY, ST EEETIEEN
BRI, RS NERSH T AL EEEE/E
F. B RREEIEEE I — RSN, EFEE IR
VOV, EL{EMERE AR, EEEEEHP. G BUETE a4l
EVI. DANZESEHEHEEI WO, THOATERIEE S, GEE
KO R—RIIBH AR S, XEERERTRETS
TOEBS SR HIRIRIRIRE, RN BN A,

EEMEES RREEEAFTENERES, TRk
W REAYYEIRS R, BN, FERITAER AR
SIERABERBSERE (MN4h. Glg B0%), SHiEidR
BRZIOENBLTABANNMATIOEES Bit, MES
TERIRT LW BREA AR AER L, USRS TR
BAR. B, ETetEHBLRISHErERELR. W
HNFRETHEEPR, SO SR =RUEEIMCARL AEHant xR
IRUHEETCAR, ot T3 A S EARFEE0SAV, 2t Ii— ik
EiEEmONDle.  fARE R EUBMERIE AV & " ER B TARKHT
R SIEBERVIUPD Y R BATE R R B R B R ARE
T, DULE 7 R BT 200 SR Ew s Eus
EES; HEEIEENSs (B35 H (Health-Index) . PMI ( Powdery
Midew-Index) . YRI ( Yellow Rust-index). Al (Aphids-Index) ) F-0t5%0
BEREEERMEESTRERS TRATENER",

2ETRERIRER BN SHAEE
SIERREGICFENE NS AL AN TR

BB NTAIRIA | FBRATE SKAETE 5K R 5 1% M B ITF58 Xkt

EBROE BRI, Bk, TR BEIOE iR TE
WOETIE AU S HINRE. SIOEEIRN B TS T
SRR FEOR WA SHUR, WrtEECNs
(Chlorophylls) . 2& %8 2 |~ 2% Cars ( Carotenoids) . % &= N (Nitrogen)
& EYYIES R, WHTEFRISELA (Leaf AreaIndex) £,
HEHESNRBEEEERRERE WMEXESIHEERTICSF
( Solar-Induced Chiorophyll Fluorescence) . Y476 24&ET FPAR (Fraction of
absarbed Photosynthetically Active Radiation) 25",

2.1 4k (Chls)

Cs B REHEESH— HA/NLRBEWEK
M, NFATHA S, RIMSEYERNE. KAIERE
AR & KN KE BRI BRI,

FBSHERAGEH GRS BT EEZRERNYE
BRI %, BTSN ERER T TR @ISR
EERERBRRFRR IR RAS. R HIs5E
XX R, MALHZkeE. 2K LEHNRRiE
BHER S REIRE L SHGERRES TR EREAERET
FOABEME s INZ TR ARG IR SRS, WS BREIEEL
BILIEIE S THE RS BB, XL I
B, BIERSIEMESTHNT R R FIEMNAIE
AT EBAMNGESEHEMRTHERFER"; 7&
U RBITHVBNFIENBESYH, MERHERESEEED
SR, (RIFHSCIN T A SRS BAEE.

ISR, HI8S S A SRR SRS ST
RERATZ, RORER - FIRIZE "B A ks k.
SHIESHITE, HMTHERSBESSHES K ERMEX
XA, MEHEESEHRES BN HAMAER, 537
BRERENHEESEMELR, RS ET I EnE
¥, GATHEDOVFHREY ML, ST TR A IS
RO EBRESHEHEETILME.

BEFSER AR YIBAE T SO 7 th o s st 4
ENMEE, AREYSERRORBZENE TERABEEHE
BEYEBEASEMTEEY, WINEP B ST
TIRFALE A PROSPECTR I MR S B THE ; QU™
£ PROSPECTHE RS BNt A R E R BIR T, PR TH AR ETR
TUNHERSBRIBOPM, WIS THEERBEBE
HiES.

09



ESHETT W A RE{L IR | INTELLIGENT CONSTRUCTION OF URBAN GREEN SPACE

2.2 MERISEL (LAI)

LAE SCh AR E R eI ArE T ER SR —3,
EfEREENEES ", SHEPNCEIER. %
BIERURASRRENOEBEERTARY, WTHR
B HAE AR BT B SR R EER LY,

W SO LA SYE SRR, B TRBREEN
BERAES. RERTHR. BPEREZEREAER, TRREE
AR AN=EIENEEGHE. BETE20EEIENLAMGE,
HERBRD, KRERE, EEERRERY, SHER
RS AR REGEMAR MY, B, AEREHR
RIGE LA F RO,

SICEEIERRERES, TAEEARIVEESE
BR, MBEIHEN NEMBRAERIEE. XEIER
TR TESAL AR (IEESHE) Y. Sl
SRR A S EEUE, BB AEA
KRTHAERRBUEE. BAFERTSIOEEUEREIOE
TR, DT EBIRS A BRMEEER, B AEYR
TR A G E RS A R SEE S =ua% M
FMERRE R BN S OE R T MEREE %,
BRHERMBE AGERE ; MBS S EiEs
Hal, FIRRSHERRIIREY SR A SR X AR SR
AR ER T T

2.3 BAF S LRER ! (SIF)

HEYCEERE RS, BB RREDCRE RS
AR, RAIEERTHEIER. DEMUTICRERAIMAE
FERY. SFRIBINT RN BN TGN T ATE
R R T 650-800 nm g9, BABLT e (690 nm A2
f) FMELSN (740 mZAR) FNEIE, SETRSRERE
TEROELL, 8EF EERAEYSIERE A ERRIshA . SF
YA EIERNEIF=R, STEY R A 7171 GPP (Gross Primary
Productiy) AEHESZENBIRSBTIMEE", M THEHEEER
HORES. BT T RS IR A AN — IR RS
BRI AEEER XY,

B, SFEEEZERBAIRMBERZL “H ERRVL
W, TN RIS RS R HABMTE R AU AR
BREMSFENSEE, R, SFEBRERESIIES
PREHTIIY. BXTEFECE BB ETTE

10

FRT—RIMR, TELEREEN A R T T4
;F:% [40-42,44 45]0

EToEBBENASERSFNREAEAEZEN =
fi, —BRETRREPEHHIENSFRESE R HELMBEL
4AFLD (Fraunhofer Line Discrimination) #5%. SFM ( Spectral Fiting Model )
ERRBOHEHIFD R FIE S (3FLD (three bands FLD). cFLD (correct
FLD). FLD (improved FLD), eFLD (extended FLD) &, %75 537
DPREREAX, XIRSFAZ" R 3FE 8 SF BT (FLD,
SFLD, iALD), SEER T ETFAARRMUE B SIF SR BRIt e AN
WEEAMT. RS RIERRERE ., 2R RREER ViR
ERETE, EXESBERERNS, WHASE" FIER
AR E RN T2 2 GOSATRITANSO-FTS B G 1E £04E, 1B n
WE/N RIS ERT D EREEL FETHEK
FH2010F 1R 201N FE 6 AR R ETOCEIE. =~ EIRIKE)
Bk ZITARRICE D YRR ERNER B T RS Em TR
TH, REHAIAZHEHKSF R4 8%, WhER Tansat_
SF. &k #2A9 Sentinel-5-TROPOMI SIF&%,  H AR T 2 & mkag M ae
EISEIE == Sl

3 Bt AR RTHR R
BRIERIRIEN RS, BTN R aRH
HEER, MASIMRBISH L. SEEY FESH
EIBUEIE, RAME TN RIA B 6 FhEt IR,
TIPREEA BN E ; HiEsS Y S ARENNS L
ESHT%  FIBSERURHTINMESEERIRG 512
B FAnias ™ & A HI SIS R A A Ll Hh K 25X
BTN K, GRS BT AR T RSN KL
(FBEAHT720%).
FIASIBEIRHTNNRBI 5%, HEAKEWR
AT ENREY— BHETREEE RIS
BEreg, SHeS" RARSERERESMENTE Wit
TNE)R B TR TR RS B A SR R BB A AR B
TS R R AR A S SR T AR BN B R
SHIBRAFS RN, SRRSO NENFEBRURERAES
RTFELISNEER ; T2 Y RESEREENSHIEEIR
PTRERERE, MRRPLORIERREE KRR
BR, X5THENHRERBNLL
AIRSHMIRFSHEAEE, KEBEREEREELS.



BEASERELARS EMMIRBIFBELHRBUE T—&S|
B, BRRe% M ILE0 Hyperon St B BB R v B AL, X
REERE FTXEBIGE RN KER BiEs
PIFRBIGREE ; EBTRE BT L BRI, SUBSHE
REAREHIEHARENSE Gt TN, Bl
&A1 (Support Vector Machine, SVM) 15743 2K SLE T AE4H E94E
Mok, RIRBETIA6% ; M A RSB,
SO RN EIR M S ERUSHCEIEEUSE, MEEE
FHEEF T, 125 DA R KK
B ™ X SRR S AN TS S T RR TR S
&, FERSWESIZRENHFHITHE, BRUES T

W& S CEEIRR BN HENRS, WY RERME
IRFEE, EENRIETETERNRRAETRITHETE
SHENEREHLEMBRF DT, NG ES KL
EFAR R ELERAFE. KA SMEBE R FHTER R F
BMnK; COE FBEANSHIERE, BILEE I
FHIE. SUBFHIENECE B, FIAKIREE (knearest
Neighbor, KNN) F0SWM Bk 17 E T BARMIER AT AL
LIRS 2R 71,

RESHIBHIBEERMCEER, BXONIEHIHE
DERTAZIRY, BEtESHMEREIRES, WLDAR
HoE, LIMEREL, SRCAMRAY. WimiEE™ s
HUDRESHIECAKIERE, TOFBEEEREEIL
EEBHTETHRMMFNE, REFBENMLLBEST
NSHIEHARAEE, SEEATI8388% ; EXEE"FIM
ME LDARFIS ISR, BIIRAIIT AR EMEEESEL
FGEies, FAEENEM CIERLXE AT EE
RN A R=069 ; FTIHE " R B HS %A LDAREL
B, REETENE LR A+ BN TR REBNTER
AHSWMAREER, U THFBES LK, HEBMBERAE
8912% ; SHINZ: "' (£ I# H S F LA LDAR K IR, K FIREHL 3R
MEEN P EREHRT SRR THE, ERE
B, EREOEALDARB S HEREI TR D KL ER S
IR SRR RS 04%-56% ; AONOZE " BEnrat
EERSLDARKIERLS, AETEERE FWEEFRLHX
B 20 KT T 2K, HRRPEE LDAREIRE, Hk
KBRS 142%.

BB NTAIRIA | FBRATE SKAETE 5K R 5 1% M B ITF58 Xkt

4 BTHLIERIBMNEEEYEGE

B AEER A EN SR AR SBEE AR
AEERN, BEEERBREENSIOEEIRN B THEHAD
BAE, TRSEHRAVEMEREABII THS5R.

TR S EUR TEW A Y ERNGER, TEY
SRENTHATER, R4V ENHEREZE—EF
m, FiZEE, KRBV BN SHEESHIT NS
s, EREEGEFNEGEES, #HMBEENT
FENNEYTBME; FHIE " F BRI H 857 (Fast
Independent Component Analysis, FastiCA) Ek 2k T EYE g
GRN, IRBUBEHOGE, FENZEVENRE N R
BIFMHEAET, ST HEOEMER I OEER OISR, BFR
B IEWANENGEERE.

BLBEIER AN RERK, SERREHRIT. #ELEK
BEEATADEE BAEHEEERSHXEFAEELE
MEFRIBIMNR, ZEHIENEGER UsEiES
SORERIRES, T IO IHERS RS ERNT
R, TANESHEEEYRGERE. KATTENBORNZ ™
T8I Hyperion SyEIEELHEAN WorldView-2 /= 23 8] 73 2 ST R S BIOM
AT X E A EHTEE, mETIOEEEMNTENE
BRMNREMEEREE, L8REROEEEREEERN
TR RS EIREL20% ; &% R BH# LCHY £k a8 3k
et Ne D e LR SEem O EIROE T
ENSZ AN HERIBERTRIITER, MES T LK
BAHEAEYE, SRFRBBEIERSLEIS R0 PR
BHAEYE BN R BT

TSR, BEBIOEEIB SN BFLIHALIEEAY
EHBENMAGIRBENE, ARG SMUE X FF
EYEBATRIR, D BIETIOEBEEMBP A MR A
MEEED, %RERE, BLETEEEMENEYE
SUBEIREY, BPIAMEIEE OB R T,

5 SR BIERZE
AMRFBREBREAN. SICIERYLSI8 (FiEsE
BE79450 ~ 950 nm,  JEIEDFHEG4 nm), T20205F 4 BHAER

iETHERX ORI E M (12141° E, 3096° N), #EHbER
29284 ', FEENEICIEER. WIS NEIEEIR I TANE,
SEI T AR NAE MR R (LDh A — U AB B RENDV. 414kt

"



ENHETE AR B 8E1L 1R | INTELLIGENT CONSTRUCTION OF URBAN GREEN SPACE

o RGRT i
.High:0.70 - High :2.05
R r L
y \
-Low:0,00 " \-‘- . Low:0.48

R

EHEHRCR). EYAEESH (HBEER. ME MR HER) M
THEAMIR B,

ETetiBidRnvEsisll BYERSETE, U8
BRI ESEERNE IR R ICERIEN A S MRS A
WARHRIRE, DIRBVERISE. EVEESHENRET
BkE, AHMERTREESEEREMEE. AHRFA
SHESERITEMAKERIEEAEYEESY, SRD5)
DETFIE2, B8, I0E—WERES RNV S 4E

12

g ] Em
[ e [ ek I actex [ #¥nT
T 1w D wsie [ ewgeck 0] we
Ees [ we [ euns

Ellme
| meny [N =2
S EITEY E

0 etk £

I =

1. IS HRENDVI, RGRIT 452
2 BHSHRER. BT MF. HRRITESE
3 3 WM IHR AR

TEHRORITRFBX ) TR KIS S IFEH R (it 2R
Fth) ; RENDVIEIR, RENDVMELEER (#%iE1), SREBZXKEHEYE
BEESX, HhhReNfeXygpEwEs BREK
BEEEE SR RORIES, ROGR{EM), RETZEKEHER
BEEEX, HHHEEKEERESZRAN; MMERER
EERER B . F2RATHIbPAEENEER.
HE MR HERSENSR, TEAMRERENSHENE
AR,



BB NTAIRIA | FBRATE SKAETE 5K R 5 1% M B ITF58 Xkt

ARV ASIOEEIE. BONRIBFTERERHD
KTTEKIEIIINIRA, ERWE AR, HESH, R
HEER, HBRIRTER. T2 B, DEK. A
BTUBR. EEBTYT, HAomSHMIEEERE
A—E, Fit, ETSEEIREEIMRAERRE.

6 &iE

SIERAR AN H A ZEHIEAEE
ERHACEE TIFLZEFETERR. &M, SIEEARRMTE
RERHABER, F& ‘Heiin” i, RESHELHER
B MR, ERIERSNBAERN MRS ER AR B RE
RERIFER . LEESIAE SHOERARNKRESS
R RS TEARRSUHIFT R B R AR EARIER.

S0k

[ ZRAE, RE, K43 FESAEE LML R[] & ALR,
2016, 20(05): 689-707.

2] FRE. SAEERAILEE EARBATE[]. # A& S4R, 2016, 20(05):
1062-1090.

Bl  ZkAE, RE, A 25 HAEE A R, HASBRAM]. 7 &F
A AL, 2006a.

4 B R AER F SR RS RIS RS R
[J]. i B4R, 2018, 22(01): 13-27.

5] A%, TLE, DR HAERGT 2 EOR AL ET]. AR,
2019, 23(05): 904-910.

[6] 3%, £F AIEFE. BORAS I FUES TS B R LR
U] ¥ EE £ AR 354R, 2019, 24(11): 1823-1841.

(7] A3EFE, ifd B, F il id B R L oF it R[T). 18 A
R, 2016, 20(02): 236-256.

8] T4, TEF, K ik, F amufAfL4aS g REg—5
ARG L] 2 AR, 2014, 18(0z1): 107-115.

O] @FE HE ZEGR BTSAEVR S LR @ L]
KABIRIF AR, 2020, 1502): 117-124.

[10] EXLF, Gk, AR F NHLATE R DAEGFMIADA S
A B LON[T]. 2 B4R, 2018, 22(05): 833-847.

(1] x&, 7, 55F F AT RANE BARM K EAASABBE
B R I). Rk TAZE AR, 2018, 34(24): 60-71.

[12] ZHANG L, FURUMI S, MURAMATSU K, FUIIWARA N, DAIGO

M, ZHANG L. A New Vegetation Index Based on the Universal Pattern
Decomposition Method[J]. International Journal of Remote Sensing,

[14]

[15]

(16]

{17

(18]

19

[20]

[21]

[22]

[23]

[24]

[23]

[26]

[27]

[28]

2007, 28(1): 107-124.

ZHANG L, LIU Bo, ZHANG B, TONG Q. An Evaluation of the Effect
of the Spectral Response Function of Satellite Sensors on the Precision of
the Universal Pattern Decomposition Method([J]. International Journal of
Remote Sensing, 2010, 31(8): 2083-2090.

HUANG W , GUAN Q, LUOJ, et al. New Optimized Spectral Indices
for Identifying and Monitoring Winter Wheat Diseases[J]. Selected
Topics in Applied Earth Observations and Remote Sensing, IEEE Journal
of, 2014, 7(6): 2516-2524.

AR, RAIL, A, F LR S ATE AR S KA A
BREGGX ABTR]. Ak BiE 47,2011, 31(01): 188-191.

Kb, RAS, 25, TR A RSEBIEH B kot
FRAEHAHTAT). 8 B 4], 2000(03): 228-232.

JIN X, LI Z, FENG H, XU X, YANG G. Newly Combined Spectral
Indices to Improve Estimation of Total Leaf Chlorophyll Content in
Cotton[J]. IEEE Journal of Selected Topics in Applied Earth Observations
and Remote Sensing, 2014, 7(11): 4589—4600.

HORLER D N H, DOCKRAL M, BARBER J. The Red Edge of Plant
Leaf Reflectance[J]. International Journal of Remote Sensing, 1983, 4(2):
273-288.

PINAR A, CURRAN P J. Technical Note Grass Chlorophyll and the
Reflectance Red Edge[J]. International Journal of Remote Sensing, 1996,
7(2): 351-357.

7 H, R, 5 ATH, EEFE bR th et et i F o5
Z AR 2B T[] Xk 5 A 5547, 2007(09): 1731-1734.
IRARIITIRAR, GITIF- KRR ), RRRER, ZPH.
Ttk ABPAY & R 4 9AR I R BT i R 2B MEH ] A
1R, 2019, 39(09): 372-380.

R, FRIR, SR, A, AUR BRI AR RS SR
FEHAERBTRT]. BACRMATH K 5 FAR(A RATHR), 2020, 48(06):
79-89+98.

SUN J, SHI S, YANG J, et al. Estimating Leaf Chlorophyll Status Using
Hyperspectral Lidar Measurements by PROSPECT Model Inversion[J].
Remote Sensing of Environment, 2018, 212: 1-7.

QIU F, CHEN J, CROFT H, LI J, et al. Retrieving Leaf Chlorophyll
Content by Incorporating Variable Leaf Surface Reflectance in the
PROSPECT Model[J]. Remote Sensing, 2019, 11(13): 1572.

CHEN J, BLACK T A. Defining Leaf Area Index for Non flat Leaves[J].
Plant Cell & Environment, 1992, 15: 421-429.

Ak, EAR, B, F. HLLAHLE AMA ErT @R 50 E
LR B i B RGRET]. BB A AR, 2010, 21: 21172124,

SELLERS P J, DICKINSON R E, RANDALL D A, et al. Modeling the
Exchanges of Energy, Water, and Carbon between Continents and the
Atmosphere[J]. Science, 1997, 275: 502-509.

DONG T, LIU J, QIAN B, et al. Estimating Winter Wheat Biomass by
Assimilating Leaf Area Index Derived from Fusion of Landsat-8 and
MODIS DatalJ]. International Journal of Applied Earth Observations &

ES
5

13



ESHETT W A RE{L IR | INTELLIGENT CONSTRUCTION OF URBAN GREEN SPACE

(30]

(31]

(32]

(33]

(34]

(35]

36]

(37]

(38]

(39]

[40]

41]

[42]

[43]

44]

[45]

[46]

[47]

(48]

14

Geoinformation, 2016, 49: 63-74.

PASOLLI L, ASAM S, CASTELLI M, et al. Retrieval of Leaf Area
Index in Mountain Grasslands in the Alps from MODIS Satellite
Imagery[J]. Remote Sensing of Environment, 2015, 165: 159-174.
KAUWEM G D, DISNEY M [, QUAIFE T, LEWIS P, WILLIAMS M.
An Assessment of the MODIS Collection 5 Leaf Area Index Product fora
Region of Mixed Coniferous Forest[J]. Remote Sensing of Environment,
2011, 115: 767-780.

MEE, AR, 255, EFRAE, 2Rob. AR SRS &R
BB EEA T K )], 18 B4R, 2000004): 279-283.

A, FHE FEM, EAM. KAGmARIE A S S Bk
ARRIT]. 2 B4R, 2004(01): 81-88.

FHR, B le, Bk, ¥ R AFHKAG @ ARG S AR E el
FAER]. FERLAE, 2015, 36(06): 762-768.

SHE, B, AR, ¥ AT R RO TRl oA A AT E AR
FEEEE AR IR FER LA F, 2016, 37(06): 720-727.

LA, FEFA TR RRAFHLS R BARIE RS SR Bl
HAEA] IR R kAT, 2017,45(05): 211-215.

itk RER, FHE, R, FFEA R N B ARG RS AR A
BRAF R SARIFRE K 2408 A58, 2020, 41(01): 135-140.
ZIRE, AL, BAE, F RETANEREIETZIFMARTHART
vH B ARAESAE A Hval)]. 1 AR5 R, 2019, 34(03): 583-594.
IRETT, X|FL, REER, A AR H AR A LR AR =2 R
SELAI[]. MZa142, 2019, 28(06): 17-21+29.

MERONI M, ROSSINI M, GUANTER L, et al. Remote Aensing
of Solar-induced Chlorophyll Fluorescence: Review of Methods and
Applications[J]. Remote Sensing of Environment, 2009, 113(10): 2037-
2051.

Raidg, £8E, FKP KAESHRERAN L2 ERRES &
[J]. i B23R, 2018, 22(01): 1-12.

FAA, TAE, S, F BRE ST R R R RIS
Rt R[], 5 AR, 2019, 023(001): 37-52.

i, EE, FER RMEFHEE RN T2 & RRET B
St R[], 35 AR 5 511, 2019, 34(03): 455-466.

SANDERS A F J, VERSTARETEN W W, KOOREMAN M L, et al.
Spaceborne Sun-Induced Vegetation Fluorescence Time Series from
2007 to 2015 Evaluated with Australian Flux Tower Measurements[J].
Remote Sensing, 2016, 8(12).

AL, X B, (E T8, F M VLR BT R []]. 15
#3R,2009, 13(05): 963-978.

E, X ER], FE A B A SR E AR BRI BT
JE]. HusfAt st & 2012, 27(11): 1221-1228.

x| E, ) Bz, HHEEE, F. RTT19 nmK AR B AT B A FT
B ERAREF]. 2 BRI AL R, 2019, 34(03): 500-510.

XA, xRz vHEERAIGOSAT IR i B SUR[T]. 3% IR,
2013, 17(06): 1518-1532.

S, FIHR, AR, TR FARS R S A BRI A 9T [T]. 1

[49]

(50]

(1]

(2]

[33]

(54]

[35]

[36]

(571

(58]

(9]

(60]

[61]

[62]

(63]

[64]

[65]

[66]

[67]

23R, 1998(03): 3-5.

Wik, WIE, HRA, F AT BeAe & Ak FER Utk
BB RAUZ B[], 1 AR, 2007(04): 531-537.

TA, T, 8 T, F ATt et A 5[] Rkl x
247, 2016, 44(09): 40-43+57.

2, TR ATrHA S AT 698 AFR A ). g Bt
#45, 2010, 30(07): 1825-1829.

FF, TR, B8, F ATBPAYE R L& A5 RARAT 25 6F
T[] iR A, 2016, 44(05): 410-414.

MR, BE, A, F SRS AR AR LR R A 7 ik
FOESFART]. AR dlAt 22, 2007(01): 84-89-+130.

B, R, IMET, F. AT AHAUE R0 S LA 29 £ (3R
SOT]. 5 53 547, 2015, 35(06): 1669-1676.

RMG, EHE, FRTF. IHOTILESRL IS ETHRIER
AR, KE B E T, 2019, 39(12): 3776-3782.

ZHI, TREEM. 2565 R LOTAAEN) 2 ik AR @@t At AT o
R[], AFAR ALK 4R, 2020, 42(06): 91-101.

CAO J, LENG W, LIU K, et al. Object-Based Mangrove Species
Classification Using Unmanned Aerial Vehicle Hyperspectral Images
and Digital Surface Models[J]. Remote Sensing, 2018, 10(2): 89.

XIARAR, BB, T80, F. ML LIDARFw 2 i ko SR A K ARk
AARRANI]. 1% B4R, 2013, 17(03): 679-695.

JONES T G, COOPS N C, SHARMA T. Assessing the Utility of
Airborne Hyperspectral and LiDAR Data for Species Distribution
Mapping in the Coastal Pacific Northwest, Canada[J]. Remote Sensing of
Environment, 2010, 114(12): 2841-2852.

BT, XTAR, 5, 5. ETMEBAT Atk BRI AR
F) 77 E 1], ARk F 4R, 2018, 35(02): 314-323.

SHEN X, CAO L. Tree-Species Classification in Subtropical Forests
Using Airborne Hyperspectral and LIDAR Data[J]. Remote Sensing,
2017,9(11).

ALONZO M, BOOKHAGEN B, ROBERTS D A. Urban Tree Species
Mapping Using Hyperspectral and Lidar Data Fusion[J]. Remote Sensing
of Environment, 2014, 148: 70-83.

IRBIE, 255, B A RSB A TS ] R e
IR, 1997(02): 111-114.

%W, REX, 3H4E, 5. AT FastICAT R B ik H1h LT
A SRR A] A5 4E, 2017, 36(04): 1158-1164.
KATTENBORN T, MAACK J, FANACHT F, et al. Corrigendum to
"Mapping forest biomass from space — Fusion of hyperspectralEO1-
hyperion data and Tandem-X and WorldView-2 canopy heightmodels"[J].
International Journal of Applied Earth Observation & Geoinformation,
2015, 41: 130.

Wi, BAR, KR SRS 5 E 0 R BB LA AR
A BRI 1 B4R, 2016, 20(06): 1446-1460.

LA, IS R T RAMGAER R E AR L2 B RR]]].
B R i8R, 2019, 35(17): 117-123.



