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Study on the spectral characteristics and remote sensing
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Abstract. Sphagnum species are among the most important carbon sequestration plants in
peatland systems and are closely related to regional and global material energy balance.
Here, we analyzed the spectral characteristics of the Sphagnum magellanicum Brid community
based on the measured canopy spectrum and remote sensing sensor simulated spectrum.
Results showed that the spectral differences between S. magellanicum and northern coniferous
forest were obvious, and the best spectral recognition intervals were 740-1140 nm and 1230-
1412 nm. In the visible light band, the ‘ green peak’ position of S. magellanicum was different
from that of Picea engelmannii Parry ex Engelmann and Pinus contorta Douglas ex Loudon.
Spectral identification characteristics of Phyllostachys heteroclada Oliver and S. magellanicum
were concentrated in the visible-near-infrared bands at 400-550, 560-696, and 1025-1143 nm.
There were subtle differences in the characteristic spectral bands between S. magellanicum,
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northern coniferous forest, and P. heteroclada; for example, S. magellanicum and P.
heteroclada showed good separability in the visible light region, thus the characteristic
spectral width of the S. magellanicum community in different latitudes was different. The
infrared band was the best spectral range for S. magellanicum recognition. The recognition
effect of S. magellanicum was better at the multispectral remote sensing level, whereas the
recognition performance of the sensor was as follows: MSI > ALl > OLI > ASTER. In the
spectral characteristic analysis of the two S. magellanicum communities, the spectral
dimension reduction ability of the derivative, logarithm, and continuum removal methods was
different, among which the continuum removal method was the best.

Key words: Sphagnum; Coniferous forest; Phyllostachys heteroclada; Spectral analysis;

Remote sensing

Je R EE ( Sphagnum) TR & — Rl e v e 3 5
SRSEHY | L TR T 1) 06 o 8 S A 3R S AT 4 7
VEU VR ACEE VH R DR v A R R O R Y
AU i AR Rk 4 BRI PR 8 B A 2H
Gy R AN R 15% 0, 3T ARk,
SRS R B A | AR 2T AT
B PRI, A I AR B VA R Y A R A A
YRR AT R Sh A WA, DA R0 AR G i i
B

PeRBETRET , IR EEAE L RIE N T — 2%
BN E)Z, WAMEA HAAS [F 2SR F0 %5 B 10
ARHETEA, X531 ok 5 33 6 BB AR 4 S 0 () )l %
FHIE, SRl & BN B IEal U8 ik &E 12 e e
TBEH ISR T T R R, (BIEg kL
IR K 43 W A . Vogelmann 25 iR T 4 Fh
e EERETERRIE , 45 A D35 7T 435 Bubier
SEUOTSRAR T AR T AR AR R G v LR 8 B BE Y O
Bs, R TV s EE S A R A OIS 25
Harris 27" 3 5 K 43 Wik al 4347, GE B T 8 gk B
IKARHIE 5 H6IE R DIAASG , TR T U8 pc &8 W vA 5
W FIK UM R ). Neta %0 R TR TF K
I3 SR DS AU AR b A R B B 5 S B R
M, & AT e P LRI £ A0 i B N A ARG
FROE, UEBAARATT AT DL o R R A R AT R
M, Meingast 25" ] F 6% AU & 1 WA~ LLYE 5
BN T IO TRRIB R R SR, N TR AL
L 3K oy B R KBERI G FR, RAG T 12 18 Je%
WEIJe A TH P ZRK SCBE 7, F8 A A 980 nm
F1 1200 N 7K I8 WSCHT 9 ' 1% i 250 T 6 i 8% 15 7K
SRR Y, UEI T S SR T AR N 2 7K SR

L AU

IR TR R, TR T e R AR
GIERRAE, H MR B HT e s B I R fE i X
], SIS AT sm IR e pe B 1 S K B R, (AR R
TR ETERRIEIEA T30, ELA B 0 P 5 L 1) 328 J%
WS RT A7 , T3 Ak, X BEF 5T RE X 2 BE 7 6 5 )
Mo, AR ARAR R G, MR TR P
PO X WA A, AR IR REEREVR B
ERHMERGAAEES, AR E ot
T BEUEATUR AR SEHR I, DL Anfe] s e il vk B L e
DB TR T HE DY 2 80 1) 15 R AE 2 R T A7 DR 1 Bl 27
[ET=8

HAET, mobifs R ARG LR, TR s
AN 45U EL 0E AT TR LS i A A
W AT 3 50 50 &= S0 A e R e 0 L 5
R IRB ALY, GG OR D | B
TR, W& E A M WiAb B4 REE AT B b
B 1220 R AR LA W e AR K T R )
Bl o v A DB, T R G R R AR B B
Bl AR, ASHT BB B 1
TR RN RS, 2R TC AL i 4
P2 ARk AR T XSk an ks i, H
CETERUAR T, 22 T ATY 2 0 32 SRy Y 1) =
BRIR . M B %P H A TM( Thematic mapper)
B ST A U AR M MR R 2, K s E
86.5% ., ZICIEFARAELIA AR Fh 5 3 K47
o 1122 20

I, AR 4 Fh 2k fe ey, it
TEREAEBLRL, 3 MR [E) &6 A b A U ik A
( Sphagnum magellanicum Brid. ) #7416 1 AE



552

VEMRSESE : e R BEREE HOCIERAIE M8 B U BT 5 127

225, RITZOCTE 18 e AL Y8 o BE R ) Hh Y v
1o i PR AREEE IR ORI S, S i
TET A4 B OB UL O 6, Rt — AT
A%, VA A HEVE PR AR B TR A S A 2
REE W U 1 4 JiE B e FE A

1 HREXESR

VEBCR[RIZR 2T Ry AL s &R, sl
T e A R U8 A B T R R T 2 B A AR K
Yy —le BV R R , HEATGIERRAE 400, AL I
DEERE PSRRI 43 B, PR 45 52 56 = S5
A HR A e g 8 DA I USGS ik I H i) = A2 ( Picea
engelmannii Parry ex Engelmann) Fl & #) ( Pinus
contorta Douglas ex Loudon) , ASfiff 78 75 f i 4
REFE A RO X5 B R 5258 KA e ok i
TR R P OR O R4, >R 5 b o U Jic & F1 K AT
( Phyllostachys heteroclada Oliver) ) 5 J2 Y6 1% %1
WA (K1)

2 WRF=E

2.1 iR
WFFE P D CIE B (7 . JLT7 EF bR T 5 8

B 1 KM-dLRRERFREREXREX

TBEEROETE M = A2 FURIAOGIRE R A USGS
Yei% 2 (https:/speclab.cr.usgs.gov/spectral-lib.
htmi) 28 HR v YR B¢ B 6 1% R [ S 6 3 1 2 R 4
PNV U b/ AT RE St s T BT L AL
HR(E2),

K HI ASD Field Spec 3 fii # X st ik A2 it
iR, HOGIEW Bl 350 ~ 2500 nm;
T4 E# ) 1.377 nm (350 ~ 1050 nm) 1 2 nm
(1000 ~ 2500 nm) , EFEMHYM LK, = EHH
MERS, T 11 :100-13 1 00 #4706 1% K 4E,
WEHURE MR A — | KPR %R R
EATBERETT, o BIR AR KA R (37 8 e ek )2 O
i, BUCRE 10 Fotikihg, EH 3k, i
W, KAk EEE TR L7 0.6 m Ak, &
WINEET, #IATFRME AR IE, LA BRI
A

3 g A A Y R AR S A o7 U e R Y DT
L1000 W I i Z AT AGTR, Jeer ki fa 25°,
FEBITRIAR A 0.156 m &M Tl RE, MIKRE
JEERE 1200, g5k 3K, LIS IR 5 5 1 e 2
i, TEREERT AT AR E AR AL IE, BUCRE
10 otk e,

Fig. 1 Phyllostachys heteroclada—Sphagnum magellanicum bog spectral acquisition experimental area
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Fig. 2 Spectral sampling of P. heteroclada (A) and S. magellanicum (B)
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Table 1 Introduction to satellite sensor bands
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B2 630 ~ 690 15
B3 760 ~ 860

B4 1600 ~ 1700
B5 2145 ~ 2185
B6 2235 ~ 2285 30
B7 2295 ~ 2365
B8 2360 ~ 2430

Terra-ASTER

B1 433 ~ 453 60
B2 458 ~ 522
B3 543 ~ 577 10
B4 650 ~ 680
B5 698 ~ 712

Sentinel-2A MsI  B© 733 ~ 747 20
B7 773 ~ 793
B8A 855 ~ 875
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Fig. 4 MD diagrams of spectral curves of S. magellanicum, Picea engelmannii, and Pinus contorta
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Table 2 Statistical analysis of spectral bands of northern coniferous forest and S. magellanicum by MD

JEiGAAY TFG AR B XPRERIR BN FE (nm)
Spectral type Eligible band number Corresponding recognition wave width
JEARGiE (Raw) 3 744 ~1174 1230~1312, 1902~1977
XEOEHEE (log) 2 740~1325, 1900 ~2035
SHO%1% (FDR) 2 690~752, 1315~1412
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A. Raw spectral curve; B: Ig(1/R) spectral curve; C. Derivative spectral curve; D. CR spectral curve.
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Fig. 5 Spectral curves of S. magellanicum and P. heteroclada
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Fig. 6 MD diagrams of spectral curves of S. magellanicum and P. heteroclada
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Table 3 Statistical analysis of spectral bands of
P. heteroclada and S. magellanicum by MD

Seigem  ATERPROBEBIE  XRIREIBESE (nm)
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Fig. 7 Equivalent spectral curves of S. magellanicum and P. heteroclada in each sensor
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