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Abstract: In order to revealing the influence of acid rain stress in succession species, the hyperspectral traits of three
seedlings of Pinus massoniana . Schima superba and Cyclobalanopsis glauca were measured during two years. There were
three acid rain stress treatments, include pHS. 6 ,pH4.0 and pH2.5. The hyperspectral information is helpful to reveal the
relationship between chlorophyll concentration and spectral reflectance in succession species under acid rain influence. The
results indicated (1) Chlorophyll concentration of Pinus massoniana seedling in earlier succession stage showed the
increased trend with the increasing of the simulated acid rain density, however the seedling of Schima superba and
Cyclobalanopsis glauca, which are in middle and late succession stages showed the Chlorophyll concentration are decreased ;
(2) Along with the test period, the peak wavelength of red edge for the seedling of Pinus massoniana shifted to longer
wavelengths but while Schima superba and Cyclobalanopsis glauca shifted to shorter wavelengths; (3) It may promote the

seedling of Pinus massoniana growth and impacted the seedling of Schima superba and Cyclobalanopsis glauca growth with
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the high density and longer period acid rain stress.

Key Words: subtropical species; succession; acid rain stress; hyperspectral ; red-edge

HETBRM SR E SN — 2RI R, ZRARAE DR AE S R G FZ A AR I, 2R T5 3 1Y
FEZEY . K=MK RRE N EBRITERRZ —, B 20 #4270 4FRK LK, HEH RIIRREE T,
b X FRRAE A B B A 23825 1 32 B R [RI AR BE B2 A o BR UL S8 20 52 WAL ) I T2 28 254 LA B A 38 AE A
TR R ECARMAE DA A BT A A T B (7] At s - 3 A 2 o DA % 1 338 rh A 49 DX R 7 A TG 410
HHEAER . BRI R 20 F R S YL BT C A B 0E , KE M M E F A
FEARBEFE S ) TR R o B AR AR R LR T B 1) 22 BT M A 2 W

TG B R B R T ST & 2R B Ma X AR A ) B e R R 1 o RSB gE A R ORI
SRS RAEPA R 3B VR R T AR AL , SRR 515 G X AL ) A 3 A 25 T 1940 S 0 ] T A o P 455 3 19
90 Bl R B8 B, LA S T AT A bR A K T A A S Bt Sh 25 W e~ o TR i AN B B 38 B 5 S LA
KRB AEBRGIKT o 4SO FRDGIE B IRE AR T B, DRI BRI T A [R]E =E Br Bt A it 19
G RN AFE , 2R T RS 7EBR T 8 T 061 S RS, S KR BE R A6 28 JR s Y 42 LR R S8,
R SRR 3 XA S BT BR T A R SR LR 22 AR , (AN FR T AR BC B R R 37 7 T 45 Y —
HWZSEME,

1 #R5HEE
L1 A5k

IR A R BRARIE R S B R T B HA (Pinus massoniana)) (3 PER AT ( Schima superba) FITRZL
BEVE W FRE X ( Cyclobalanopsis glauca)3 FHEYI 4T o
1.2 &kt

2006 4F 6 H T AIEFRK S HEA 20 2 LR, B E 20 R, AR T N1Z 220m, i 27cm
AR, B A B LD AR S £, B BB 5 4, OB T2 AN A o AR Wi V3 DX R TR M 0
Mgkt Fe ARS8 SOL N0, =8:1 FL BAHE , KB F/K# R, o & pH {2 5. 6(CK) 4.0.2.5 % 3 FhERT
BB RE, [ AR AR T LA 22 17 349 H R TR B G BR TR M i o AR T 2006 4F 7 7 FFARMEbk , W bk 2 i) 15 Y 28
BHELEGE S B ARBER (A A B IEH K . A8 SCEEBGAT B4 i (8] 07 2006 48 A ~2008 45 H o
1.3 Ot RSR MR A4 KERRE

ST Iz 5 3R I 8 SR F 26 B A 6% I 25/ B ( Analytical Spectral Devices, ASD) 4 ;=) ASD Field Spec
FR OGS BEBARIAAR Y 1 AR 30 Jr, 20 % 48 iR 48 5 ottt &, BOPF B R R 19
REMGIEM LK . EFR 10min IHUEHR 1 LA KRS ERLIE . LGN ELR)E , SLRI# T SPAD-502 Jll5E ,
I PRUE R AT SEME , X5 B i (5 O R I B X AR A B R A A [R] ) 46 ] B i 132 BB 10 S BR480, BCF- Y AR Ry
B RN SERSEMENME. ERKERAOERR X, & T AR~ RAE R, 5605 R 5 % F5
HE
1.4 BdEathr
1.4.1 —5WSESH

G AEBHR B 5 Z AN (UE S w2 3, TIRBIE5E) M2, A R RO 2 B R BOL IS R BE
FE4E 1 Rt B AR5 S s A AR RIS 5, EER AL . Lwamoto 254558 T BOLIE B+ &
BT F) SR AR 7155, B5 T B 10 0 M4 6 i ) 25 Bk A A T, e SR ™

(R(Aiy) —R(A; 1))

R,(Ai)= ZAA

(1)

http ://www. ecologica. cn



11 3 PR 45 N[ ER B B i BN o ol v X PR 20 e ) 785 e v 5955

Hor, A, REBHEAALE,R(A,) FIR'(A,) 43BN FRINZALE AL B 678 R 5 2 B — B R EUE , AL RN F A
SR I TRIBE
1.4.2 REHiEA
R iR RS (Inverted-Gaussian , IG ) B F € & /T A8 0% (9 2030 e, AT A HUAE B 7E 670 ~ 780nm {5 ]
P R ST R (B 1), Hoe e
= (Ao = Ay) )

R(X) =Ry = (Ry = Ry)exp( 22 )

K, R E LA X IR ST 23R 18 5 R 210 DX 3 2 R AU IR /N S 348 5 Ao, LK DX S S R R AC R K
(BB L BT L B 5 A, N ELABR AL B 5 0 o S R 0 BR BRI AR 22 2R 0, o R AT IR A 9 B 2

TESEBRiTE S, L 670 ~685nm FI 780 ~795nm 60 -
B N 1 S 5 FR I B 2 AE D Ry F Rs, T § 30
JE7E 685 ~780nm i Bl A I B/ — ek il i 3400 2 ¥
AMERIBHL Ao o) 5
(WpF 2
Ry -R(A 2 =
B = - In(=——""227 3 10
W) =[ -S| @ v
FF BB Rs PIASHOE BO) FIA AR =R Sk Watengts o
BT AT R AR o F o, 0 IC RIS
12k . B 1 & (Inverted-Gaussian, 1G ) A5 B A 046 0k 21 ¥h Ak 1 6 1%
B Ao 1A G351R -
ay 1 SR IR AL & BRI e S )
A'Og = - a_ao' = ﬁ (4) Fig. 1 Best fit vegetation reflectance around the red edge position by
1 a,

the Inverted-Gaussian model and its parameters!'*]

A LM LT 500 S S5 3 R B 3 LK o AR ST 5
052 58 23R gy 2% B — - S AR LR X L BB 4K AL B TR
2 HZR55MH
2.1 WERFESHARRIEXLR

DMWY EAN SRR EBEREE 2) o FEARE I D RS # 5 R & B HaE i 18] 245 i
g, AR 55 XL e R & B 2B e IR @ % Xt A RILLBE AT A - 78 2006 4F 8 A 2| 11
HOr oS e, SR A 7 pH2. 5 AbBE R A H-4) R & BT pHS. 6 435 {H7E 2007 45 5 A £ 2008 4
5 AKA%YE , pH2. 5 b BT D RMAE KM SRS BE MBS EE, HR T pHS. 6 4B, KFT4I#7E
pH2.5 ZEERAYM 42 S BART pHS. 6 403, 7E pH4. 0 AL TR B E A . 7 MILIE #9425 2 AE 2006 4F

m pH2.5 pH40 =z pH5.6

P 50 50 —

@ 3 45l

g >

2 § 60 40 \Sh4 40 V4

< A 35 %

=2 7

»n I /

®3 0 30 ’

Py 25 30- ’

w2 40 7

&S 20 %

= (E.) 30 15 20 /

2006-08 2006-11 2007-05 2008-05 2006-08 2006-11 2007-05 2008-05 2006-08 2006-11 2007-05 2008-05
LK P. massoniana KA S. superba FHX C.glauca

B2 4 AR 7 3 A6 B IS R T AL BT - MR I i 4R 2K 25 L F 0
Fig. 2 Comparisons of chlorophyll concentration for each tree species under simulated acid rain treatment with three different pH value levels in total

four experiments
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Fig. 3 The height and diameter for each tree species under simulated acid rain treatment with three different pH value levels in total four experiments
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Fig. 4 The first derivative spectrum reflectance for the three tree species with three simulated acid rain treatment in four experiments, respectively
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Table 1 Comparisons of parameter R, in IG model for the three tree Table 2 Comparisons of parameter A,, in IG model for the three tree
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2008-05 4.66 3.85 4.76 2008-05 700. 66 704.11 702.35

No 1A A3 B L LT X3 R W A B £ 3 i Xt B, 4, & TR R B KRR dg, =A pg +00 B
EHL A, HEAT40HT AR5 R R 2 FR . R 2 AT LAE H,2006 4E 8 A 3] 11 A Mils e, SR
7E pH2. 5 KBTI A, fH/NT pHS. 6 ZbFH (HAE 2008 4E 5 A pH2.5 AbH Y A, fH KT pHS. 6 ZbHE, pH4. 0
AEFRTC 2 AR T AR Far A0 XU 2 R S B - 2006 4F 8 A 31 11 H AyiEa i), 4 7€ pH2. 5 Zb38 T 1
A, fER T pHS. 6 ZbFE, (HZAE 2008 45 HH A, fEHN pH2. 5 AL BH/NT pHS. 6 AL3E, pH4. 0 ALBETC B2 AL

#£2006 48 A2 11 A K55 8], BEE BN ER TR 98 BE (3 I, D BAAST T LA B I IR " B,
{H7E 2007 4E 5 A $] 2008 45 H fikga e, Hapm BRI OB NS . 456K 3 7] WL7E 2006 445
[E] , e W BEBR T X B R A 1 1 AR KA AN [RIRR BE B30 4 A, (EL7E 2007 4E 3] 2008 4 5 F #3503 [B) Vo vk 2
FRTR X 5 BAA S A KR BRI . 7B — S R B RS i S I BT P RRYE , X 5 HE B B B
AE—B, AR T AR AFE KR, 7E 2006 - 1RA56 1 8] , B & 52400 BR T 5 BE (0 39 in , 021 500 4o B 4 o b 4 3
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