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Abstract: Miscanthus floridulus, Arundinella hirta ,» Fimbristylis wukungshanensis, Carex chinensis, Sina-
rundinaria nitida was the dominant species, respectively, of five different main communities in Jinding scenic
of Wugong Mountain in Jiangxi Provience. The hyperspectral data of these five different main communities
were measured using field portable spectroradiometers (SVC HR 768, USA). The effective characteristic pa-
rameters of spectral absorption achieved by three data processing methods including resampling method, first-
order differential method and continuum removal method to obtain the spectral characteristics distinguishing
these 5 kinds of grassland communities. The analyzed results showed that there was significant difference be-
tween the variance analysis of each wave band of these 5 kinds communities and C. chinensis > A. hirta >

M. floridulus > S. nitida > F. wukungshanensis based on reflectivity value. There was most significant
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difference between peak/Valley depth of the 3 wave bands(500—600 nm, 600—700 nm and 1 200—1 300 nm)
which achieved by resampling method. The five communities can be well classified using the characteristic pa-
rameters related to red edge, yellow edge and blue edge. The maximum difference between aspect rations of ab-
sorption valley obtained from continuum removal method can reach as high as 92 which was the most effective
parameter to distinguish the 5 communities. The corresponding wavelength position of the peak/trough was the
common parameters of five main mountain meadow community.

Key words: resampling; first-order differential; continuum removal; the meadow community; Wugong Moun-

tain
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Fig.1 The schematic diagram of resampling

spectrum characteristic parameter
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Table 1 First order differential spectral curve features parameter list

iR E 28 Spectral B GERSKE LU
characteristic parameter Name Define and describe
o BEEE N 680—760 nm,D, L0 N — W SEOCTE MY R RME .
AR UL . . . o .
D, Range is 680—760 nm, D, is a maximum of derivative spectra within

The red edge amplitude

EAR1E VA=
The red edge position

W3 [I]E{E
The blue edge amplitude

||/— 'f_L%‘
The blue edge position

B IR AE

The yellow edge amplitude
B URIALS

The yellow edge position

FARVRTIEA
The red edge area

||/— ﬁf/\
The blue edge area

/\]ﬂ mj /L{
The red edge area

red edge.
D, XN E .
The corresponding wavelength position of D;.
ARy 490—530 nm, Dy, J& WU N — B FEUW M .
Range is 490—530 nm, D, is a maximum of derivative spectra with-
in blue edge.
Dy, X B P
The corresponding wavelength position of D,.

MY 560 —640 nm, D, & ¥ N — K- SEBOLHE YRR .
Range is 560—640 nm, D, is a maximum of derivative spectra with-
in yellow edge.

D, X B AP ALE
The corresponding wavelength position of D,.
680—760 nm Yy — Bir T HOGIE M 2262 B 9 1 AL

The area surrounded by the first derivative spectra of 680—760 nm.

490—530 nm Y — B 5 F0O' 35 th 28 o7 4 B Y T AR

The area surrounded by the first derivative spectra of 490—530 nm.

560—640 nm K — B 5 B 15 ih 22 7 (2 B Y T AR

The area surrounded by the first derivative spectra of 560— 640 nm.
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Fig.2 The schematic diagram of continuum removal

spectrum characteristic parameter
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Table 2 Variance analysis result of five communities within group

2 5 228 J5 A H B ¥jo7 P P F Il 518
Source of variance Sum of square df Mean square Critical value of F
FA T Miscanthus floridulu 8 529.14 4 2 132.29 0.92 0.45 2.37
P& B Arundinella anomala 32.28 3 10.76 0.06 0.98 2.61
WA A B Carex chinensis 7191.61 4 1797.90 1.38 0.24 2.37
BB Fimbristylis dichotoma 342.62 4 85.66 0.88 0.48 2.37
Hi¥T Fargesia spathacea 15812.15 4 3 953.04 0.9 0.46 2.37

JIT AR 5% v 45 32 T2 B i 28 TR0 DY AN () A i TR 3 i 5 %
25 FAR/IN B 5 FhEEVE 10 4N TG B 3 25 R L BRI AS IS
JT 0 R B[] — R 9 1 ST 50 A X AR E
2.1.2 5 FhEFIE AL 220 i 45 7E 350 —2 450
nm I K70 N o0 AS TR I B AT 5 R A BE VR 1Y) 4 1)
T3 255 B [ B, 1 45k BV Bl P R A7 4 9 O 25 40
(% 3),

J7 25 3 B v S 25 5 O R A8 38 1A 1Y) B S A
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SSupy » BRIV HT T Fifi #1352 25 119 J52 DR 45 45 st P 35 1) 2 5 5%
B ANAHAE 5 25 18] 728 5SS » BRIV A [ B ¥ 114 52 0 1
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Table 3 Five communities variance analysis of

fivey in each band

i By
Wave band

HN A

Between groups and

21 Parameter

range/nm within groups SS F P
#H [d] Between groups 121.33  2.230 0.109 0
3507435 #H Ny Within groups 11.62
2 |f] Between groups 102.36  4.241 0.002 6
E—0R
4357540 4h by Within groups 10.05
2 [A] Between groups 131.22  6.570 0.000 3
540—770 L
20N Within groups 13.27
#H[d] Between groups 110.87  4.138 0.002 2
71071100 41 py Within groups 20.56
2[ [A] Between groups 122.30  4.230 0.025 6
11001385 44 1y Within groups 18.56
Z [i] Between groups 109.81  3.463 0.036 0
13851600 #H Ny Within groups 21.03
2 [f] Between groups 140.60  2.669 0.058 9
— [~
16001915 20 N Within groups 19.81
2[ [A] Between groups 96.83 2.990 0.110 0
1 915—2 450 L _
2 P Within groups 25.43

TR A BEIE IR S R BE RN SE . 5 R BV 7E
350—425.1 600—2 450 nm I Bt 55 63 o W W 22 5
f£ 435—540,1 100—1 385 A1 1 385—1 600 nm 3 i
B i 3 (P <0.05), 1 76 H & 9 Br 22 = 4% W 3%
(P<<0.01),
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2.2.1  FERFEABEOGIERAE ST X5 FEEIE 0O
TR R A7 R AR AL TR I 2 e i £ (| 3) . 4%
WoR L5 MR B GIE LA BA — Sk, 5 E
T TSR 5T 0 B A AR O 1% il 4R R E AR L, 7E 450
1670 nm Z2 47 I LA L € 550 nm BT H 30 4
U, R 7E T DL [ S Az ek S i £ b
MR R AT 6. TR LT A0 I B R0 1 6 i 4k 2 2
T DA 08 200 L 5% A 5 WD 400 O PR S 45 A 1) A2 e 1k
T 22 H A, I A5 I D B A S R A L TR
740 nm BT AL TR I L T AR LT AN B O I
SF R R AZ AR B K S, RO RS K R 2 R
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L M st AL 600 — 700 nm, 1 200—1 300 nm K 3 4 X i
—— LB Carex chinensis {93 1 39 4% FIE L 600 — 700 nm W BE O I 78 6 B JEE
T et AN i s AT 7 3CAR 45 G R 22 57k A o L AR
2 s0 0 | DA (D R R B L D UG/ 4 YR 9 E SR X 4y
%60 —FhEg F L2 FBEYE, HoP, 500 — 600, 600 — 700 Al
g 1200—1 300 nm 3 4™ B 10 10 06 / 43 R 22 1 9 4
& 40 S p LT L L3 /7 TR B IX % 5 R VA B AT AR
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Fig.3 Resampling spectral curve comparison chart
W A TCTE XS AN TR] A8 v BE AT DX o R T AR A0 58 AR 3
P13 3l %8 5 b RE v 19 O 1% it 2k S SRORH N 1) e i 2 880
(F4), 5 BEVELE500 — 600 nm Y Ik W I XF B A D

500

T TR AE S 0 RS 3T Y B AT — B AR %Mﬂ
2 5 BT 09— B I A OGS M 4R R TR BOG I R T
FEARBAE 1 000 nm Z /7, L EL 350 —1 000
nm By — B ootk i 2 (& O,

T A 5% 72 B A0 E AT - ROk AR A 1 T St
I B 1T E A — R R 38 o O R B O AT
— B 3 B 8 0 i R Al 1 BURRAE S B0 A T A

R4 ERFENRILMERERFERRE
Table 4 The spectrum feature extractions of resampling spectral curve
. ; . T L rhAe P AT
kB REAT S . . on s o
. Miscanthus  Arundinella Carex Fimbristylis Sinarundinaria
Band/nm Feature extraction value o . . . . o
floridulus hirta chinensis  wukungshanensis nitida
W W (H peak value/nm 6.698 9.238 13.295 765 6.133
e W 1% 7 P
Wavelength corresponding 552 560 552 550 548
500— 600 to peak point/nm
W XF FR B Peak symmetry 0.379 0.661 0.380 0.232 0.350
W IR B Peak depth/nm 2.883 3.012 7.322 0.853 3.880
P % 5 B Peak width/nm 134 141 89 30 86
B4 H Trough value 5.162 9.034 7.636 2.628 2.739
WA R R
Wavelength corresponding 666 667 667 667 667
600—700 to valley point/nm
WA FRE Valley symmetry 0.590 0.597 0.569 0.579 0.579
WA IRE Valley depth/nm 14.813 17.661 32.341 10.006 16.073
WAy 55 E Valley width/nm 172 81 87 90 86
B A {E Trough value 11.734 24.416 44,903 21.601 3.390
WA A5 o7 P
Wavelength corresponding 1420 1442 1450 1442 1 382
1200—1 300 t© valley point/nm
WAXTHRE Valley symmetry 0.224 0.304 0.293 0.366 0.118
FBWRIE Valley depth/nm 21.795 25.996 30.850 9.454 26.411
W4 55 FE Valley width/nm 203 201 225 189 105
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Fig.4 First order differential spectral curve comparison chart
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TESE . 75 AR v =2 8] % 1 B i (R B 5 T AR
AR 35 4 0 5 00 W (B A B 40 0 ST K 355 T R AR
FHE B b D3t T 0 Y 8 30 T ARy B TR
(49 Ry TEAEL » 08 0 SCRDRE 095 75 R o B X3 oK

223 EZGEBRAECIE K RIE ST R
ENVIS. T BPE 5350 %k 5 Ff R 7% 2SR KR S 9 5 58 58
¥{E 281 Spectral->>Mapping Methods->>Continuum
Removal #F17 24 45 26 Ab B, 3R 15 1 6 3% il 26 7 15 —

AL B C(E 5)

SRR A5 R VE B HFER AN
S 1 2 T A8 Ak ke A A B U 0 O St T S
Ay W TE 480 nm K 3E A1 680 nm P 3 H ¥k 4 &, 3
HLIE 2T 41k B bl mT UL Y BRE I A T s 2 0% W K
PRI E Z 5008 (2 6) & B 5 Pl e 7 WA I BE il 1
WA 7 B AT AR LA R E L 78 500 nm B I Y v A B BT
B R B 5 e 4 R B A BN 2L B T
DK P AR & X o ok, 5 FhBE VR AO W Wi vE A R
A IS B 25 S AR K, PRI W A 5 AN B FH RS 5
P 7 U0 42 . T Y R (WID/DEP) g i 45 T
FRARXS 22 S8 K L AE 450 — 550 nm P B, 5 RhBETS 0
W AL 4 B TR be 25 fH B KL 3K 8 92, 7F 600 — 700 nm I
BL WA 1 e R L 25l B KL iR B 52, R
i i 2R3 2 G F R AL BT L X 4y 5 R BT B A Ak
HFRIE S BUR FE R L.

£S5 —HESAEFTRRE

Table S First order differential spectrum feature extraction

P #4) Fl Dominant species D, Ae D, A D, Ay SD, SD, SD,
T Miscanthus floridulus 0.55 717 0.11 520 0.00 624 25.95 2.71  —1.00
B 8 Arundinella hirta 0.58 716 0.12 520 0.02 610 29.82 3.44 0.47
A B Carex chinensis 1.10 716 0.24 520 —0.02 626 51.44 6.01  —4.26
B R Fimbristylis wukungshanensis 0.12 716 0.03 520 0.03 619 6.78 1.07 1.62
®ith Sinarundinaria nitida 0.51 717 0.13 520  —0.01 622 24.80 3.34  —2.39

TE Dy s ZL R AR5 Ay s Z030 A0 B 5 Dy SRR Ao o VRS 5 Dy o BN WRAE 5 A, » BEIL A 15 SD, L Z030 W AR 5 SDy, » UE A W AR s SDy » BEIL TR

Note: D;, the red edge amplitude; A,, the red edge position; Dy, the blue edge amplitude; Ay, the blue edge position; Dy, the yellow edge ampli-

tude; Ay, the yellow edge position; SD,, The red edge area; SDy, the blue edge area; SDy, the red edge area.

http://cykx.lzu.edu.cn



&
=
i
I
e

S5 T L ) 2 TR VR 2 R O AR AT 1499

0.8

0.6 F

0.4F

L ER ek 2Bl
Continuum removal value

0.2F

IS Miscanthus flovidulus
BYH B Arundinella hirta
FIEEE Carex chinensis

i1 Sinarundinaria nitida

PR Fimbristvlis wukungshanensis

400 600

1000 1200

< Wave length/nm
Bs5 EZEGEBAEMEITILE

Fig.5 Continuum removal spectrum curve comparison chart
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Table 6 The spectrum feature extractions of continuum removal spectrum curve

WS A iR B FRIESE HUE oy LI A s B iy
Valley of absorption Feature extraction Miscanthus Arundinella Carex Fimbristylis Sinarundinaria
band value floridulus hirta chinensis wukungshanensis nitida
CRuin 0.335 0.377 0.535 0.296 0.255
DEP 0.665 0.623 0.465 0.704 0.745
450—550 nm WID 124 126 121 127 125
WID/DEP 187 202 260 180 168
AREA 82 78 56 89 93
CRuin 0.213 0.296 0.183 0.166 0.128
DEP 0.787 0.704 0.817 0.834 0.872
600—700 nm WID 172 167 151 161 175
WID/DEP 219 237 185 193 201
AREA 135 118 123 134 153

3 Hie54ie

3.1 Wi
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