Do O

X % 5 0k i 4 W Vol 40,No. 5,ppl1620-1625
Spectroscopy and Spectral Analysis May, 2020

s
75
i

A 58 4 S 8 45 41 e B I T e P A Xof I T e A R

S

RIFR . MFH, THRE, hxs’, BESL, REH . # &

Lo JemtMol K2 ki MO BF 58 G s b st bl 2z 3 L R M 7 S R BT IR AR =
TR TR DX AR AR TR A2 S R GO S AL R R R AR S0 gR & . JE Rt 100083

2. R MOl B2 BF T B A MO B SR . AR TN 510520

3. JTHERZEMRAERE, TV BT 530005

m OE OWmgmy et B A B KA A BOR Y R T AR . K A S b at T AR IR A K
5 SRR I SOE AR B Bl . ZE A FRILE TEM BB B ER. B TIMTTAESREE M AL
AT BRI ZU K IRZ — HIRSER N B 4%, DI oe =2 LABENL . 43 WO 3R T BRSO SR A . T A 97 3
REPERAE KM A K R E . B8 A A 3o R v e B 45 A2 Ak B A SRRy g 0 R T 9P, TR 7 A TN TR B R B
TR — B AR A AR SR o TR i AR i OB R AR OC R 1Y SE PR T R R P AR AR 2N T A Y TE A [
AR . R GRS R PRI TR B N, B0 G R Y e R RN . TR O A O R
A, ARYEAR YRR L B S BRI A L IR A IR B BT . DUBE SR DGR KR FRAr . HIRSERER
T . S5 AR T RE MR ARAE . BRI R B 7E R RIS AR VR BE (K 52 AT o HG i TR 6 3% e G ik 2y e R 1 i
WAL B FLA AR S . AT T H G S EC S T RR A A A OCOC R I S D R OISR L B A O IR
PR B R E G A A A KRt R S SRR (D BB Ts R s B b, R 8 o 5
oM g R S AR, T & R R AR A I T R A A A R AR R
i Z (A1 AR A S, o S0 43 BRI T AR O T I I IR T PR B T Y B AR SRR AE BT R RN BB aE TR B )
BE MR MEAT IR L . (2) AT W6 B HE 21 40k B (350~2 500 nm) 75 Bl 2 H B0 T 4 AU A R ST 4 A
FER UL . 350~1 870 nm X [A], Hoi /2 G 28 Bk [ 5 b T R 2 it 2 6 I AH G, ph 06 W] DU M B 0 T
M m i 2, HOGIE R SR MBEZ 38/ . SRT. 75 1 870~2 500 nm Y B 18 4 20 i 1 AL L 30 iR 4= FL
TCH EAEPE, (3) 700~1 410 F1 1 470~1 830 nm i Bt & 633 b - T 966 2 5% 1% iy o7 5 S50 JR% 19 I8 Bt . 7 680
~780 nm X [AIHBL T L0 AL 7E 750~1 350 nm KA BT — D& R & XA RE 2 d T i
IR X% W B A BRI WCE . () LLIRNER L WAL B R A T A B T R 0 TR T o
Y ERANETA R VA N 82 B A .= N N T A e g I R R VNS R 1 S IS I B N 77 4 i B i R
VGBS T . TR T R R 038 R AL . I TR B 24 X 2T A6 B R A 6 W R A, I T SR 4T
THURE ST . 1300 R 5 R 00 A 25 8 W TR e 24 1 o) o7 5% A7 o) AR G T B 0 A 3R X e AT R 4 A 1 e 7 D T )
A, RIS, B PE T R R R, B E R A THE W EB RS, 5 UM HK S S, HaR
TRE. LIHRE. A — AR 4. M AR A DA R EBOGIE S EUE B A& . LRI B A7 1 ot i % 2
AR AR BEEAT DA LG A3l e Sr 2 E . Uk 2 AN BOB 200 i T 2D e TR R R L BT i A A
rf s DA TET K R i A5 3 ) R 22 0 I A R S I TET B A o LA A R TORE JE (y=—1. 112 32° +
0.543 9240. 991 1, R?=0.828 9, RMSE=0. 122),

KR nhmFEd; o eeER; WO Rty BIEEER
FESES: S127 XEKERIRAD : A DOI; 10. 3964/j. issn. 1000-0593(2020)05-1620-06

Wi HHEE: 2019-04-26, {EiTHHE: 2019-08-19

EE&TE : Mol 25 M7 B L 51 (20140430102) 35 BY

EE R A KU A, 1993 4R A4, b UMk 2 AR 2 e B o e-mail; zhujiyou007@163. com
* 3l IR A e-mail: cyxu@ bjfu. edu. cn



%53

S 5 B 1621

51 5

AR, BEEI TN DM H 3R, 5T & R
Po. TRV E ., FEMTEE. WAERELS
REFFEEH £, WA BB HEAD . Ko, PM, HI
PM,, S i R A OB 2 KT R P ik E WAz — . ™
e T R B0 R R S AR R B A 2R R T
WAEYIE I A SRR T EEA B AMEAFU
EAb . AP AT ARG E 5T RER, [F—E R R
FICRE G M . DO FIME ST T R — R B BB R) L i R A ]
VAR L AT R R L TR R KR il R AR T
KR AR A A AT .

CA B RY, HY R o 2 i B AR ) aE 5
MR, W . R R R R R M T,
B A U TTRSAY 5 NI o L £ 3 AL o T RN
BEitam Y. ek mam ptlsrt . T
YRR R OB 2 W B R ), BEGE S R TT T — R FAR S o
g8, REELPIEM AR T, MR AR L R g LAk
PERT B NJSiEEly . R IF R . S0 AR AN [ 2R 43 A 1 52 ) A
FE . BEE G E AR PR &, BN A £ R
EOGISUE R THEY WA A REFRIE, AR, ¥
G3WEGE 235 TF 0 A W 1 R A0S 1 65 A8k, EEW K
THEY) I Z 6 S A B OC AR o R TR AR AE Y 4 40 A
PR B TR T B AR 4 T AR 0 AR W R 06 AR AR T 9L
WE A SCHK . Kk B HR 4 I 5 09 SR A L LABE AL L 43 A0 3k i
I E 2 i T I AR A RGO AT Sl dw A B R 20 X
Wz —, HIEER N Z 20 Ak eI R A ) fE
PR (plant functional trait) , 7E KA K ZET . 5 f ik
A 3a A e B0 35 A A L SO A TR SR T S, AR AR AE Y
TR M 2 H B — O A SR T, A A A
GG R IE R R LRI R b, AR 2N T TEAN
[F A5 gk sr . LI S ERFRIPE W EREREEZm, B,
S5 G WD RE MR AR AR A BT AR T R OB R AR . A B TR SO
TS BB AR SR R AL

A 5T LA AL 50T R S Al 4 R ORI B A%) g BIE SR R
T ML PR S8 T T S PR 05 P A B TR R 4 AR R, B
TSR A0 B[R] B ORIE T A ) A K A% 1 B R N — B
PE. T BE T 4 TR b A R R Ol i X I T AR A 1 N, AR
DR L6 T 0 91 58 A48 A0 FL A 850 T 38 0 0 B v R D g
AR X L R I B AT W AR AN [R] 1 T R 2 5 R SR A T 1Y D
M2 R AE B S I T R A A BRI B, TR AR LI 2 8
FE T A P T D R PO T L — 2D R i T 2R X AR A
T D't 33 A5 AAE 149 522 o B HG - Ty B R bR 1 o 7 xR, A R AR A
o 2235 Y 14 8 DG T I B kA A ) I B R LI & %

1 SEg ko

1.1 AR RHELARE
RARIERL ) A K IR BT A A SRR T Y JL T g T R T

T B0 35 R E b ot T R S [l e WL B B N B R T A AT
1% X3 ] TR TG e RO AR B gt S 4 . e VA 2 3 I B
KM HAG L E A T [/ —4F 03, MORFER . LR, K
O3 A KA E R E AR -2 BHSE R I, B IR R AR
FEUSBER, SERE. TEREFHEAX, — KRB
5 TR AT 11 DX I, R R UL e B AR A KT AR I AR I
R 5 0% T P R DX R 0 L R IR 3 AR 2R U B
B, SEmEE 5k 2, 5 A 8 m, F 2018 4F 10 A L
10:00—12:00 KA MFE, SRAE I [H] Jy BE 25 SR AE 24 KA 9 & I
M. D m L TR RS, BB IR EE 40 5] 3 FE < 0 B
FIR I EE A 30 Ph, 450 BY BBCIm) B . BRE . B B I RE AR
360 5K, AR TG HE B . JF S R (R 5K 0 S I
FARTEIR . S AL 30 B RS, 1838 f il & b O 4 o7
Fabs IR B AR B0 & I . [ B B TR 45 ) AE 30 min o
[
1.2 HARHXERE. FLERMHERKNZE

e 1R AT A . AR R R R )
I 1 DU 28 — G R W BR 2R~ BR A 5 B E > R
205 T SR AR — it D BRI i o T3S AT FieldSpee3
48 O 20 A 635X (35 E . Analytical Spectral Device) #47
K. BAESHCR: BRERE D 300~2 500 nm; 43HEAREE 3
~700 nm; RAEEFE N 1.4 nm; A 30°, S Bl R
S AR N« AL Y63 1L COPT) — [ # 49 3i (WR) — 7 #%
ERRA R EETH AR EJ7 5 em &b—>FF 1B 17—~
BB E S AR AR . BERE 15 min AL IE . SBIE I
HE R R 0.1 s, i 22 10 &gtk ny B 3l 1y
ChE R B T m, g B, REANATEH K
SRR A 5T TAE IREAT) o FRE M BR A 5 . R T ¥ Y
W B T W I RERS 0 4y 22— WL KT E M A6 B
SRIG A LB F K T AR R 34 5 R vk o o T K o T
JG s FRRFRICER AR JE Mt B . B RERAEEER )G . FIH LT
3000C BT B 54X (36 &, LI-COR) i 5 kT A A1
CCM-200 Plus B # - 5t Z Y (3£ E, OPTI-Science) il 5
& 3 AR M (E (CCD 5 R B 0 i I RO e i )5 38
(LT, mm); FIFI T4 2 — 7RV e it & it SR EH
HA LB TR 12 h )5, FREBOH AN 5 . S5 S K BT
AR AR (65 OO T4 2 fu @ s, PRI TR, H
. BT AR (SLAD Sy iy T AR M B LG G AR SR A
em’ « g D MY (LDMO) S i T 5 i -5 40 e 5
W HEGHE RN g g .
Ex@mgﬁ%ﬁﬁwﬁw%ﬁwﬁ}—l

FI I ASD Field Spec3)6i{X
pS NGilEN =i CL 7]
T ipin:

| BUSEAR [ BRI o g T
T ARERI TR

A

ST AN ] ] e 20 R TR D' ‘J
BRI B B Sy RE AR KA T S

Bl RXRRiEE

Experimental flow chart

Fig. 1



1622 i 2% 5 61 43 Hr

5540 &

2 #R51He

2.1 AEMEHHEREEREMHINEER

WFFER W, DRI S5 W Xk B2 U B0 W e 1 T A 4R
R DI S0 A A A5 08 A > AT RO 7 A W 0 AN [R] 31358 119
TN M TN BT A [ D RE R IR 4 AR R B L A . TR
Y. FEAMASRE RN EZNR. WL 1 R, ER
[F) B R B8 R s A I A AR A TE A R . TEARIAY
MRS . I RE MR AT R 2 e P LT
L ISR AR B R B O R <P R R <SR
drs AR, M BRE A R RN R B R R >
B >RR A . Lo T RS AR ) A AT L AR R BB SR g
BEUIRISR . BE WS AR AT My AL AR W0 %) 58 #3883k D' B R
(M ARIAE 1 L AT, 2N B E SR BN . SRR

x1 MEHS

PCAE A 1) E I TR S 2 AT o R/ LB B i AR
ST Eiase TN B ER S CR PN Y 7R L UE AR
Jo e REAEFH T B S A AR L e T AR L e i T
XY RO E o SR SR S EYOLA e BE A, AW
FOP BEA I A B, MR A R AT, X AT AR
S 2 UK ) X R BT S SR . IS T OB A RE
T 5 R T AR AR BRI RS B R G E AR
FUH . i B SRR T AR A0 3 22 T O, AR W R
BRI BRI TR @i, By Tt R i
TR TR AR YE PR FRET h O A B R B B B L T
LI ARAR, MR R SRR, TR SRS, HRES
M PEIR AL o St PR B T R T S R A B L [l 4
ZNE] F) BT SR 36 3 B AR A SV ek I B 5 9 0 Y AR
BERRAE BT E RS RS0 . T B B S RE MR AT IR

BRI R

Table 1 Leaf dust retention and leaf functional traits
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Fig. 2 Leaf reflectance spectral curves
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Fig. 3 The first derivative spectral curves of clean and dust leaf
(a): The first derivative curve of the reflection spectrum; (b): The

trilateral parameters of the reflection spectrum
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Table 2 Spectral parameters
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Table 3 The parameter of spectral models for leaf dust content
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The Response of Spectral Characteristics and Leaf Functional Traits of
Euonymus Japonicus to Leaf Dustfall
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2. Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China

3. Forestry College, Guangxi University, Nanning 530005, China

Abstract Leaves of urban green plants have an important role in retaining and fixing atmospheric dust particles. Euonymus ja-
ponicus is the evergreen broad-leaved shrub species with the largest acreage in Beijing, which play a major role in the retention of
dust particles in winter. An urban ecosystem is one of the most frequent and intense areas of human activity. Its environment is
extremely complex. In the past studies, the random and scattered urban environment was mainly used as sampling points. How-
ever, plant functional traits have a certain ecological trade-off strategy in internal or phenotypic structures due to their sensitive
response and plasticity to environmental changes during long-term growth, reproduction and evolution. In the actual research
process of the relationship between leaf dust retention and spectral characteristics, the important influences of water, soil, light
and conservation mode of plants in different habitats were often neglected, which could not clearly explain the problem of the
spectral response. Based on the law of dust particle diffusion, this study divides the high, medium and low dust concentration
environment according to plant position and road surface distance, which can better avoid interference caused by light, moisture,
nutrients and soil, etc. Combining the characteristics of plant functional traits, the trade-off strategy of leaf surface spectrum
and leaf functional traits of Euonymus japonicus under different dust concentrations was investigated, and the relationship be-
tween its hyperspectral parameters and leaf surface dustfall was analyzed. and then a prediction model of dust retention was es-
tablished. It provides an important reference for the use of hyperspectral detection of vegetation growth in urban environments.
The results showed that: (1) In the environment of dust pollution, Euwonymus japonicus generally showed a combination of
traits with lower leaf area, lower leaf area, lower chlorophyll content, high dry matter content and high leaf thickness, which re-
flected the structural construction of plant leaves. The trade-off strategy between investment and return also fully illustrates the
poor coercion caused by plants in order to adapt to the habitat characteristics of urban environmental pollution and adjust their
own functional traits. (2) From the visible to near-infrared range (350~2 500 nm) . there were four distinct reflection peaks and
four major absorption valleys. In the 350~1 870 nm intervals, the spectral reflectance was generally negatively correlated with
the amount of dustfall on the foliar surface. It can be seen that the spectral reflectance decrease with the number of dustfall in-
creases. However, the variation of leaf dustfall in the 1 870~2 500 nm band was more complicated and had no obvious regulari-
ty. (3) The spectra of the 700~1 410 and 1 470~1 830 nm bands were sensitive to the response of foliar dustfall and the “red
edge effect” appeared in the 680~780 nm range. A higher reflection platform appeared in the 750~1 350 nm range, which may
be due to the strong absorption of the leaf moisture in this band. (4) Red edge slope, blue edge slope, yellow edge slope, and
yellow edge position are very sensitive to the interference of foliar dustfall, but the red edge position and blue edge position are
not obvious. Combined with the trade-off strategy of leaf functional traits, it is known that due to the long-term dust pollution
environment, a special adaptation mechanism is formed. Foliar dust reduction is not sensitive to the influence of red edge position
and blue edge position, showing strong Anti-interference ability. The red edge slope and the blue edge slope are negatively corre-
lated with the foliar dustfall response, while the yellow edge slope is positively correlated with the leaf surface dustfall response.
At the same time, with the increase of the amount of dust on the leaf surface, the position of the yellow edge has a significant
“left shift” phenomenon. (5) In this study, foliar water content index, chlorophyll index, red edge index, normalized index,
simple ratio index, and photosynthetic reflectance spectral parameters were used as independent variables, and the leal dust re-
tention of Euonymus japonicus was used as the dependent variable. We establish a prediction model of foliar dustfall in linear,
quadratic polynomial and logarithmic forms, respectively. In all models. the quadratic polynomial prediction model based on the
foliar water content index has a higher prediction accuracy for foliar dustfall (y= —1.112 322" 0. 543 92+0.991 1, R* =
0.828 9, RMSE=0.122).
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