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Hyperspectral characteristics of typical subtopical trees at different levels of

simulated acid rain
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Abstract; In this study, we evaluateed the spectral response characteristics of 6 typical tree seedlings in subtropical areas
under acid rain in different simulative levels. The experiment shows that there are conspicuous differences between the
coniferous and broadleaf in terms of their sensitivities to the acid rain. 3 conifers, i. e. Pinus massoniana, Cunninghamia
lanceolata and Torreya grandis are evidently more sensitive to the acid rain than Machilus pauhoi, Cinnamomum camphora
and Myrica rubra, 3 kinds of broad-leaved trees. For conifer, the chlorophyll content of Pinus massoniana and
Cunninghamia lanceolata was greatly higher than that of Torreya grandis. For the species of broad-leaved trees, however,
there was no significant difference among the Machilus pauhoi, Cinnamomum camphora and Myrica rubra. Since Pinus
massoniana , Cinnamomum camphora and Torreya grandis cannot stand the high level of acid rain, their chlorophyll content
at first increaseed and later declineed, which was contrary to that of Cunninghamia lanceolata. While Myrica rubra could
withstand long-term acid rain of high level, its chlorophyll content under pH2.5 was higher than that under pH5.6. As for
the Machilus pauhoi, there was no evident law in the changes of chlorophyll content of Machilus pauhot during the 4

experimental phases. What's more, the red-edged spectral reflectance positions of the testing plants were substantially
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consistent with the changing rules of the chlorophyll content. To be more exact, Pinus massoniana and Torreya grandis
which belong to the species of coniferous tree mainly showed a “blue shift” , while Cunninghamia lanceolata showed “blue
shift” first and “red shift” later, which reflected the long-term resistance to the acid rain of high level. Cinnamomum
camphora, a type of the broad-leaved tree showed“red shift” first and “blue shift” later, which was the acceleration and
then the resistance to the simulated acid rain of high level. The first derivative curve of Myrica rubra spectral reflectance
was relatively flat, and there was no obvious phenomenon related to the “red shift” and “blue shift”. Machilus pauhoi
showed “red shift” and “blue shift” alternatively, which corresponded to the changes of chlorophyll content and revealsed

its inconspicuous sensitivity to the acid rain.
Key Words: acid rain ;chlorophyll ; spectrum ;red-edge ; first derivative
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S B TR,

K2 ATWHESHERSHR, HILR
Table 2 Comparisons of parameter R, in IG model for the six tree species

FRAER P AL B Simulated acid rain treatment

HERh Species IR E] Time pH 2.5 pH {E 4.0 pH{ES.6
LW P. massoniana 2006.08 5.48 5.30 5.56
2007.05 5.31 5.20 5.46
2008. 08 4.06 2.72 3.66
2009. 05 5.31 4.27 4.28
A C. lanceolata 2006.08 6.18 6.52 6.14
2007.05 5.98 5.54 4.94
2008. 08 5.53 6.54 4.78
2009. 05 6.02 7.39 8.45
FAHE T. grandis 2006. 08 6.82 7.03 7.29
2007.05 9.70 8.52 7.67
2008. 08 5.30 5.13 5.09
2009. 05 5.15 4.78 5.13
AERE M. pauhoi 2006. 08 10.75 8.87 9.28
2007.05 5.16 5.55 5.26
2008. 08 4.89 5.38 5.11
2009. 05 5.07 5.21 5.29
FHE C. camphora 2006. 08 8.90 7.53 9.17
2007. 05 4.03 5.28 5.74
2008. 08 5.19 5.18 3.53
2009. 05 5.68 4.12 5.22
¥k M. rubra 2006. 08 6.79 6.96 7.03
2007. 05 5.58 6.24 5.85
2008. 08 4.15 4.63 5.00
2009. 05 5.30 4.46 5.54
INE(2) 1 Ay, 1A, S BIRIRLT S KI5 A 2T S A B (0 K, — B X Fs A, = A,

+o o ASCEBCA, JEAT 00T BRI A RN 3 7R ,2006 4F 8 J 222007 4 5 i), o EAA I A i
LHTE pH {E 2.5 AR A, KT pH (5.6 (CK) b B {E7E)5 P 158 b pH B 2. 5 AL BE/NT pH {H 5. 6
AEEE IR A “ RS < WA s A2 RAE R 3 IR G b pH (E 2. 5 A FEILA I /N pH {H 5. 6 AbH, T
7E2009 4F 5 H i3], pH B 2.5 F1 pH {6 5. 6 ALF TR A, 735124 701. 27 nm F1698. 90 nm , AT i
B AR SR AR, AL 2006 4F 8 I AME] pH {E 2. 5 AP T L0347 E 4 695.31 nm, KT pH
5.6 kb3 693.72 nm, Ji 3 WIREII AN N/NT pH {H 5. 6 4B, BIFERETE 4 W6 011H] pH 2.5 AbFE 5 pH
{H 5. 6 AbFAR L JC B 5 M i 7E 4 IBaCe I a], BR 28 =40 pH (H 2. 5 AL F KT pH {H 5.6 ZbFE, itk
Hh FEHELE 4 WK IE] pH {H 4. 0 AbBERT pH {H 2. 5 AbBE, HAYRI Rl pH {H 4. 0 Ab 55 H A 74 R TR 466 58
ZIRTC R E I, AR PR S R R IEE A S5, B YOGS S S R i 2 p 20 i 47 S =
B3 A LA A AR
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Table 3 Comparisons of parameter A, in IG model for the three tree species
A

Bl Species - id - -
IR ] Time pH{A 2.5 pH{H 4.0 pH1{H 5.6
LR P. massoniana 2006. 08 701.47 702.03 699.81
2007.05 704.02 701.91 703.95
2008. 08 710. 64 712.23 712.37
2009. 05 708. 66 710.62 709.21
2K C. lanceolata 2006. 08 698.35 698. 94 699.75
2007. 05 697.31 699. 43 700. 12
2008. 08 703.33 699. 07 703. 41
2009. 05 701.27 698. 80 698.90
FHE T. grandis 2006. 08 695.31 692. 30 693.72
2007.05 685.71 691. 67 689.05
2008. 08 700. 03 702.03 702.39
2009. 05 701. 80 704.20 702.74
AL M. pauhoi 2006. 08 692. 00 694. 46 688.10
2007.05 703. 00 701.52 703.17
2008. 08 702.51 700.26 700. 47
2009. 05 700. 11 699.23 699. 85
% C. camphora 2006. 08 697.54 702.08 696.72
2007. 05 698.97 700.76 698. 50
2008.08 702.93 698.38 706.79
2009. 05 699. 49 702. 12 702.70
Wf§ M. rubra 2006. 08 699.71 699.51 699. 60
2007. 05 706. 40 703. 96 705.55
2008.08 713.00 711.63 715.17
2009. 05 704.78 703.74 703. 94

3 HFitHitie

ABFFERDT T 6 ki UL TR Ao 7 A [T FUL PR 60 J3E A BT I I 3R 5 i S O TE S S R Y
AR, 3BT 245

(1) At PR Ao X 2 R o T R A B, AR5 T, A RS o FE Ay A2 AR A AT 1R W 114 A0SR v
TR RSO EAR AR, BB A, R A FIAZ A B R R I JRE A Tk A R T A e T A 1
AR A, AR B R A A = Z I JE B 22, e, B R AR AR AR A B 6 pH (2. 5 Ab
THEREGERT pH (H5.6(CK) A3, HIH — & BTtk , (HEEE I [ B 5E K, a0 R S BITHR T
e, 1t 1] FE A R R AN R 7 52 1 I 1) 1 v ok FE R T I, A ROIR DL 2 B, A M 2 3K 5 AR L S
Sy RANN ARSI, o 2 B el e Y BEG , FURLESE IR0 T iR R B X Rl i e, R WA A
IR ATV R R A HTIE 255 T Sy AR AR DUIUIER P, A2 AR I 32 35 1 S D i 38 i X6 4 301 G
AR SZ B  (EL Rt S TE] B8, O 6 B 0T el BE R TR B P A A D DT 8 v — T 3R B o X v ok
(-8R SRR A S NV o SR TR0IIRE Y L e e o WS R e | 4] STE W € 9 S A

(2) % ZAAHEYD TS SO AR B 5 M 20 3 R A AR — B A MY b 5 B2 A R AlE 32 22
RI R A2 ARNSE R 5 207, 2 B Xk vy v JBE R R I Isf 30 A 44 5 B Pt b A A 5 20 B8 I
CHERST X ek BE R R 2 B ST (g RS 40 i B, A M A D S v BRER = D3 — B S i 2 A7 W]
RR R b R W LB 22, O B 2087 FI iR ” IR G, IAE A DI “ 288 F i #e " S th B, 5
O 3R 5 R AR AR R B 0 R R U A B
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(3) LLL ISR S e 22 TR I A5 B Hh & A R 0L 114 0 BE 7 55, Qi b 9 D 10 L 19 26 3 U BE L AVHRR
TEARYE 1 P B IKONOS T RIHS 3 B .SPOT HRV T KI5 2 BRI MODIS 5 14 PB4 Anfapf
FEETR TR MBS 25 L3R V2 I P P e S BB A T DR T %) R MR 0 7 T 0 W T 2 A JS R I 2 R
HAEBENE X,
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