HE RS % (Chinese Journal of Agrometeorology ) 2020 4

doi:10.3969/j.issn.1000-6362.2020.06.006
PRI, 0K, 1 22 A S R LR A K B 35 I e Y SRR 2 A [0]. AR < R,2020,41(6):393-402

HAERER K EMAFM F SIS IES

HER, T #, &5, A %
(RO B TR SR R AT A B QB R AT 5 R R T 90, R 210044)

2. % (Phragmites australis) fIH{EKE (Spartina alterniflora) /& [ 45 B Va4 S 7R (A e 2K 780
PR Y, NIRRT E EENAESTIRE, T EACKE ISR, 5 LSRR, X
AR RS RGUFIAE ) 2 REPE A 0™ E B o R FH 8 A M W LA K B 2 23S DO RIS, (HE S
PR TR BT TR B AR AR, ARG RIS B AELAIX 730 O T HERRIR AN R A= KB B
FAEAKE, PUTHERIREHIE & E K B SRR X IR P I 25 A EAE K AR T %, X e AT 5
GRS AT M4 . AL KRS I SO FOGHE 2R — B R HOGIE I 23T TR RO EL . S5 RER]: fER]
WA BG RN, T iES S bR 5 s il 28T DA 20X 7y B2 2 28 oK B, 9 35 A R B 3R TR
(P<0.05), 7F 350-1000nm #EBLEEPY, JRaEIE ML A G X S EERE, FHERFREE S TRE
(P<0.05). 7E 350-540nm JEBFIITLLANBBG RN, 7 26 IR A Y6 i 26 25 5y X 0 AR AR BT A AN R AR B B
HApESEP N AR EE T TS (P<0.05), TMfE 520-700nm I BEE N, E85 R BIEE 5 X P
Hh R G O R B EE T EZ (P<0.05). 7E 350-1000nm AT N, 20K 5 R G561 i 2k 7T
DAL IX 73 R A BT AL A [F) AR KB B, Fod B 2K B e S 230 B 38 = TRk (P<0.05). —Mr FHOLIE LILE
BEIX oy P B KRB, AHARYE L2010 S50 DL A G B R AE S 50028 4 AT AR 530 79 3 AN ) R A B B o
FEER: P OKEL mOGIERREG OGIEERE; ESG A

Analysisof Hyper spectral Characteristics of Phragmites australisand Spartina
alterniflora L eavesin Typical Beach
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(Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, Nanjing University of Information Science
and Technology/Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing 210044)
Abstract: The coastal beach has abundant resources and diverse ecological functions, and plays a crucial role in
regulating climate, purifying water quality and protecting biodiversity. In recent years, frequent human activities
have continued to affect the wetland ecosystem, which has been causing the wetland area to shrink gradually and
destroying the living environment. As a result, the ecological function of the wetland is limited. Phragmites australis
and Spartina alterniflora are typical vegetation types in coastal beaches of southeast China. Phragmites australisis a
native plant which plays important ecological roles in coastal wetlands. Spartina alterniflora is an invasive species,
which hinders the growth of local plants and changes the spatial distribution of original vegetation. It has been
spreading continuously in recent decades and posing a serious threat to the local ecosystem and biodiversity.
Traditional vegetation monitoring methods mainly rely on manual sampling, which takes a lot of time and effort and

may damage the wetland. It has become a hot topic to use remote sensing technology to monitor Spartina
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alterniflora. However, it is very similar to Phragmites australis in leaf shape, color and other aspects. And the
traditional remote sensing information is difficult to distinguish them. In the present study, Phragmites australis and
Soartina alterniflora in the coastal beach of Jiangsu Yancheng Wetland National Nature Reserve Rare Birds were
selected as the research objects. The original hyperspectral reflectance curves, the reflectance spectral curves after
continuum removed, and the first derivative spectral curves were utilized to accurately identify Phragmites australis
and Spartina alterniflora in different growing periods, in order to realize fast and accurate identification of different
vegetation in wetland and to provide references for dynamic monitoring of the wetland vegetation and protection of
the wetland ecosystem. Continuum removal could effectively highlight the absorption and reflection characteristics
of spectral curves, which could be used to extract characteristic bands for classification and recognition. It was
shown that the original spectral curves of Phragmites australis and Spartina alterniflora were basically the same in
summer. Both of them showed a similar reflection peak near 550nm in the green band and a similar absorption valley
near 670nm in the red band. Analyzing the spectral curves after continuum removed in the visible bands could
effectively distinguish Phragmites australis from Spartina alterniflora in summer and the reflectance of Phragmites
australis was lower than that of Spartina alterniflora(P<0.05). However, the original spectral curves in autumn
showed that the reflection peak and absorption valley of Phragmites australis were higher than those of Spartina
alterniflora. The analysis of the original spectral curves in the whole range of 350-1000nm made it easier to
distinguish Phragmites australis from Spartina alterniflora in autumn, and Phragmites australis had higher
reflectance values than Spartina alterniflora(P<0.05). The analysis of the original spectral curves of Phragmites
australis in the range of 350-540nm and near-infrared bands could easily distinguish its growing periods and the
spectral reflectance of Phragmites australis in summer was higher than that in autumn(P<0.05). Meanwhile, the
continuum removal method was easier to distinguish them in the range of 520-700nm, and the spectral reflectance of
Phragmites australis in autumn was higher than that in summer(P<0.05). In the range of 350—-1000nm, the analysis
of the original spectral curves of Spartina alterniflora could intuitively distinguish different growing periods and the
spectral reflectance of Spartina alterniflora in summer was significantly higher than that in autumn(P<0.05). The
first derivative spectra curve could not directly distinguish Phragmites australis from Spartina alterniflora, but their
different growth periods could be identified according to the changes of their red edge and spectral characteristic
parameters. The research could provide a basis for the identification of vegetation types and provide effective
information for the protection and planning of the wetland ecosystem.
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Fig.2 Comparison of spectral curves between Phragmites
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(in the middle ten-day of July)
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Tablel Spectrum parameters of two vegetation typesin summer

FARULIACH 2L R SUEAIE WP_g SR IRAE LLBNLE WP_o ARSAE]
WP_r (nm) Dr (nm) Rg (nm) Ro
775 Phragmites australis 708 0.0096 547 0.1490 674 0.0749
K H Spartina alterniflora 708 0.0094 548 0.1502 674 0.0835
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Note: WP _r is the wavelength corresponding to the maximum value of 1st derivative spectrum within red-edge. Dr is the maximum value of
1st derivative spectrum within red-edge. WP_g is the wavelength corresponding to the maximum value of original spectrum within
green-edge. Rg is the maximum value of original spectrum within green-edge. WP o is the wavelength corresponding to the minimum
value of original spectrum within red-edge. Ro is the minimum value of original spectrum within red-edge. The same as below.
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Table2 Spectrum parameters of two plantsin autumn

LA E WP_r LI EE SHIENIE WP_g SRR B LB E WP_o AR

(nm) Dr (nm) Rg (nm) Ro

7% Phragmites australis 708 0.0059 549 0.1432 673 0.0701

K #E Spartina alterniflora 708 0.0056 550 0.0705 674 0.0281
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IR, REBE TSR3 R 1 22 S0 4L B )
WERLILENEHEABMALSH ARG BB,
KEMBP M SRS E T, AR EHERE 2 .

22 LR, 1F 350-540nm i BOMIT 21 4Nk B a
W, PR R I SO R B T AR, AT
DA 28X 3 AN R AE B BA) ™ =65, 76 520-700nm 3 B
TGENESREREHE 5 X v S TKEME, B4
WBGEHIN, B RO R KT, RS
Jeuk y AP . A B — B SRR
RIE “aih” MBEREE, EFENRRE KT
FKEE, Bt AT AN R AR KB B R

H BT A A BRI, AHHE FANS B T 79 %
AR EAEE KR IS 2 5, ARG NG+
AL 22 5, % 8 I & i T
GRETT,  LLRE— 5 SR F ol i 28 B AR
AN [7) A A B e RS B R
3.2 #ig

(1) P AKE R DU &l 2 317 X 47
R Z, FAESSLERTG, IR EB Rk
AR TR L (P<0.05), A LAA &G X 43 1
FEHOKREL, 7ERKZE, BT HROKRE R R L6 i
LrERRE, EBENEBRANFENIRNEREST
KEL, i S a6t 2T E A X 2 P

(2) [Al—AE YRR ) e RE R AEAEAS [ 245
E7ER . {E 350-540nm B AT L ANEBHE RN E
ZPENNE TR R E m TKE (P<0.05), /i
2 T a6 1 il 4R 5 2% 5 X R A BT Ak ) AR KB B



%5 6 W

FEIERSS: SRR POR TR 3 M R s R ik o b

- 401 »

TMAE 520-700nm PEEFEHE AN, KT 200 I 2
BEEHTHEZS (P<0.05), ELEGERIERBENS
. BEANBBREN, HFREOLE R R S
T (P<0.05), bR dnh ik th 28 v DL E Wb
X 3l 4 BT Ak ) A B B

(3) —Br FHOGIEAE A BAMIX 53 2 23 FOKEE,
(HA] LIRS L “20i” S8 UL KA B IS R IE S 3L
(AR AR A [R] A K B B R AT 1R 0
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