314, 1200 i o 5 b i

Spectroscopy and Spectral Analysis

i Vol. 31,No. 12, pp3336-3341

December, 2011

MERLILEEREEEY

K& REAMY, BRER e MR T,

i 7C R BE S i R E & iR 5

R

LB R IR SRRl o e, T BB RSE 830046

2. AU O BT SO e » bt

100083

3. POAHSHRIC RN AL A E IR A BT BB AT 830046

M E s EANE SOERERAE, M0 R X R Dby pURp R DA S AR R R R TR R 9%
TERIEAT T YEREAAE ST AR SR, 25553200 . M CARI 1 SIPI A3 F I 43 2 B 6148 B0 B , 656
IR R SRS N R SR, 0 FRRERIER, BT8P Em HEZ e, XmAE
BAEBAR . & S FHREER A B, e NDVIE & F A =Ry . 3 5 F Mm% 8 S8R
FE 5 T 2% R RIS GE ) W BEA7AF BEP“2L8”, A74E REP“ ISR, 20 A AR LI RR . A K IEZR PR
RS oo AR 2 M 22 0N, FEEMA B TR A b BN . I R I8 F I 21/ 30 21 SMRRAE 2 )X LA
g X AR R RN G e . SR FZ A Zoe 404, e Ry . REP, R,. MSAVI FI CARI fE K #5345 45 44
AP, B FOREREZE AT L 100 Yo B, DURRLY) B ARG REIS 9290 L I,

K§Eia

FESES: TP70;Q948  HEIFRIRAD: A

CI—1

WMy p i A R SR | SRIBOm A5 B
TR . AR RO AR . 3 p s Hs ol LAYy BEORE
P SmoCHE AR T . ER BRI b BT
FrRORRB RS AT i S AR A D Y B2 L OB IARAE
BEATHIRR L EFRSWT R (R AR A S0 00 AW
Ao AR TR S AR R SE Y . S B i A B A 1Y
FARTT/IN ARXT I — 10 FAR IS . WRAEY) . 2 RS [ Al
V)2 . AT RN i A S TR R R
WORAFIERL, T RS MR HR R . MR A&
KARDE . AP RIS, OIS, R, AT
VT BT TR Tt — 20 2R B XA {5 8 AT IR
N0, e R ) o S PR A B RORS A B

) Z MR B R A E R AR B
AP R T 1 2 B A T A LAl X 4 35 ER 0T L AR 5P
i i T AEREHER 1 2 ) 2R AR Bk
A RVEEIA & AR RN . SR A=A Y8 % LLHE A
EAAFAE, RIS IE T B MR AR R R R

WA 2011-01-10, 1&ITHHD: 2011-05-26

TGS s BRAAY s SGIERRAE ;s AR
DOIL: 10. 3964/j. issn. 1000-0593(2011)12-3336-06

2B R, RAEYER AP IOMES . R W MR
RT3 S 2 O o 7 eI i X6 DL P R A AR S
T BFAISEIEI L o X I DU LR A AR ) B S G B R A T
PE RN HAE T 5 HDEHE R R AE S S G 1
REAE X SRR A T ROWIX 7). A B T HER S48 A L Ak
INUNVINE LB R Y SO RO R N - K4 BB g Rl E APl
2%,

1 BI85 05

1.1 HREEREERRE

AR IX O S 43°56'56" ~44°13"24" N, 89°20'46"
~90°3"43"E, {7 FHrsm4e E /R FIE XA, Kbl k&R
B, Pk LR, IR IR B 43T B A R IX 4R
SRR 5 CAEAT, AFREK 176 mm, FERFEEH 2 141
mm, J& IR R T 52 T R, RIS DX Y b 5
E A ARSI AEE R IR R LI . Ve IR 73 Ml e 2% IX.
WEA — AR .

HPAMEREIE T 2009 4F 6 H 9 H—23 H#E1T, ULET A
MRXAM Y AR EETT, 2% 2009 4 5 15 H TM 5%

EEWA: [ H ARG (40771194, 408610200 FIE 5 )& ¥ 2R AA SR HRIBTH (PHR200906125) ¥ B

EE®IAT: K J7. L. 1969 44, FRERETHR G PRI 224 e i 4

* JETUBRR A

e-mail: xhgl1956(@sohu. com

e-mail: zhangf602@ sohu. com



12 1] ik

i AT 3337

1B RHIBEHURFERA H RRAEARSZS & 007 R AR
1.2 EFSMERRERLIENE

K E ASD A FIIF & 4721 ASD Fieldspec HH {8
HEFHMGIEAL . OGRSy 325~1 075 nm, S
TSP PEA 3.5 nm@700 nm, SEiERAEEFE 1.5 nm, S
Mzt R ASD View Spec Pro,

B AP I 5 0 A R AR R, SRR =, X8
N TR 10:00~14 005 ), 5 T8 12 T i sk 1)
FEAHAE] . SGIBACR A NN 2. 5 25UR R
KRB I 0 — B, FIEFIMIREE . & E T KIEER
AL/, R TR I R, SR 25" A, R
FERIEE 20 em, A5G HARZY 9 em JEE . RERE 10 min X {3
T SKE . AP GIEEE BA R, X g —Fb
FEACSRI 5 Y A ARS8, 45 2289 1 5SRO ith
2, HTERY S5 R TG . BRI A R A AL 37
Ay FPDECEREA 55 A (GERE B 20 4>, FEBREE 15 4>, J55¢
Hl 10 4>, ¥ 10 4>, HHOGEREA 37 ),
1.3 FiEHIEATALE

XHAE ' Y 2 AT 25 M Ak B 3% il £k 4E 350 ~ 900
nm [P, Z 5 RE B IR, BRI, 350~900
nm L ZA04E T AHY) & B T ] oG RN 215N B, SR
Rl V- BT S G AT 2 MR A 2, B35 BB o AR e —
FHTE GRS ML b Y I E & n T Y. MR A .
AR

1

R/, = Zkiﬂ(R,fk _._R,fg—H + A "—R, + b +R,+k) (1)

A R OWFEARSS i SRR E A . i =1, 2, 3, n,
ARk = 5 I SFRRCR S (] D,

0.4 7

— Rastamieik
LR

Reflectance

440 530 620 710 800 890 980
Wavelength/nm

Fig. 1 Result of spectral curve denoising
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Table 1 Calculations of hyper-spectral parameters

SR 2%
R
BEP:WHEiﬂ;%;ﬁ 430~470 nm igte?@ﬁlw [15]

— BB G v R AR T 7 ) D A7
REP:élm%fgﬁ 620~760 nm zg;tem‘@m [15]

— B A3 R AR R 1 U 4
D:=1—Rs70/{ (Rseo+ [15]

[(R760 —Rs60)/(760~560) ] % (670-560) }

CARI= (R700/Rs70) * [ (Re70 * a+Rer0+0)/(a>+1)V2], [16]

a= (R700—R350) /150, b=R550—550 % a
NDVI=(R,—R,)/(R.+R,) [16]
SIPI= (Rgoo —Ru5) / (Rsoo —Res0 [16]
MSAVI=R,+0. 5—[(R,+0.5)2—2 % (R,—R,) ]/ [16]
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Table 2 Statistical feature values of the spectra of the four types of halophyte

BEP REP D, SIPI CARI NDVI MSAVI Ry, R, R, R,
L. d/ME 430 723 0.493 1.025 0.162 0. 475 0. 316 0. 031 0. 050 0. 040 0.243
Y N | 451 730 0.795 1.223 0. 369 0. 756 0.517 0. 089 0.125 0.127 0.415
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}ﬁ IFYNE] 442 722 0.799 1. 095 0. 570 0.743 0. 634 0.111 0.164 0.132 0.618
ﬂilbj HH 433. 8 717.7 0.736 1. 051 0. 430 0. 682 0.567 0. 082 0.132 0. 096 0. 507
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Fig. 2 Scatter map of the four types of
halophyte in RED/NIR band
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MSAVI F1 CARI, % F#) NDVI #5§%5 Fl R, 7 Bt K AE A k.
VL] NDVIXHFAE YR S BUR. T Re BT R 5 A |
Pomkag R WA SRR, XA BB A B R,
FEFIBIET KRR B AR B E SRR AR A 4 A2, TR
S RREE WA pR B I KR T — R . AN 4 A1
AFAFT UKL, & sREHRX 18 AR 9 R B 22 R . T
AR, REHEYIGEMER AR, 2 8555
PO, AT LA Bh 4 s UK B

SR B 506 UE 12 A T 08 UE 32 X SR i g A T [ ) 2R AR 0
(£ 3). AFWIEE, K HRRREIRE 58 24 E 65,
LA HER 5 10026, 7 57 — N FEA B A ) Oy 2% 1
IRUE A — DA PR R R B AN O, Il
80%0 . F B I UE T [F AL RORS R 94, 524 . R 1 5k o) 1 K
FEWSARSE , HoAth =R P B3R 55 R B i s8R . 28 B
IEvE s, BT, REUREE, B E T 00 B B AR 1k,
] F B UG IETRAH B BETERIBE I T — RS . A AR
AR BIREREE, — DRGSO T AL
TETALEORS B R 92,700 WEART H B IR UEZS R . n] WA T 1
e, RERREL, BRI SRR A A X R ROk
Pl BT AR 2 SRR TR .

Table 3 Accuracy validation of discriminant model

H B 5E A HIIE
type B Tk [ER Iyl type PR Rz [TeR % s ol
A 20 0 0 0 FI 20 0 0 0
I ik 2E 0 15 0 0 Fi k2 0 15 0 0
HeE EHT 1 0 9 0 T 1 0 9 0
B ol 0 1 1 8 %3 ) 0 2 1 7
Eij{ﬁ 100 0 0 j;{f{ﬁ 100 0 0 0
FERRE 0 100 0 0 FEREL 0 100 0 0
% EET 10 0 90 0 WET 10 0 90 0
gyl 0 10 10 80 U | 0 20 10 70
SR 94.5 NG B 92.7
FEBRZE NG DY R AH [R] 0 A 75 25 2 RN B 2 ], SRR &
3 4 » B 5, FEE I TR R, /R, 5 25 MR 5 R A
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R., REP, R,, MSAVI fl CARI, MSAVI{&1E T 1483 5%
NDVI {520 )i, 7] LIS KON R 25 M BE B, %4845 A F
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Response Characteristics of the Field-Measured Spectrum for the Four
Gerneral Types of Halophyte and Species Recognition in the Northern
Slope Area of Tianshan Mountain in Xinjiang

ZHANG Fang" *, XIONG Hei-gang® ** , Nurbay Abdusalih' *, LUAN Fu-ming' *

1. College of Resources &. Environment Science, Xinjiang University, Urumgi 830046, China

2. College of Art &. Science, Beijing Union University, Beijing 100083, China

3. Key Laboratory of Oasis Ecology (Xinjiang University) Ministry of Education, Urumqi 830046, China

Abstract Based on the field-measured Vis-NIR reflectance of four common types of halophyte (Achnatherum splendens(Trin. )
Nevski, Sophora alopecuroides L. , Camphorosma monspeliaca L. subsp. lessingii (L. ) Aellen, Alhagi sparsifolia shap) within
given spots in the Northern Slope Area of Tianshan Mountain in Xinjiang, the spectral response characteristics and species recog-
nition of these types of halophyte were analyzed. The results showed that (Alhagi sparsifolia shap) had higher chlorophyll and
carotenoid by CARI and SIPI index. (Sophora alopecuroides L.. was at a vigorously growing state and had a higher NDVI com-
pared with the other three types of halophyte because of its greater canopy density. But its CARI and SIPI values were lower due
to the influence of its flowers. (Sophora alopecuroides L.. ) and (Camphorosma monspeliaca L. subsp. lessingii(1.. )) had stable
REPs and BEPs, but REPs and BEPs of (Achnatherum splendens(Trin. ) Nevski, Aellen, Alhagi sparsifolia shap) whose spec-
tra red shift and spectra blue shift occurred concurrently obviously changed . There was little difference in spectral curves among
the four types of halophyte, so the spectrum mixing phenomenon was severe. (Camphorosma monspeliaca L. subsp. lessingii
(L. ) Aellen) and (Alhagi sparsifolia shap) could not be separated exactly in a usual R/NIR feature space in remote sensing. U-
sing the stepwise discriminant analysis, five indices were selected to establish the discriminant model, and the model accuracy

was discussed using the validated sample group. The total accuracy of the discriminant model was above 92% and ( Achnatherum
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splendens(Trin. )Nevski) and (Camphorosma monspeliaca L. subsp. lessingii(L. ) Aellen) could be respectively recognized 100%

correctly.

Keywords Field-measured spectrum; Halophyte; Response characteristic; Species recognition
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