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Study on the applicability of leaf area index estimation model in an aspen forest

over a growth period
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Abstract; Estimation of leaf area index (LAI) time series is a hotspot in remote sensing, because it allows tracking of
vegetation biomass changes over a growth period. In this study, we acquired multi-temporal HJ-CDD remote sensing images
of an aspen forest in Chuzhou area and synchronously measured LAI using LAI-2000. LAI estimation models of different
growth stages (leaf production, flowering, fruit bearing, leaf constant period, and leaf abscission period) were constructed
using normalized difference vegetation index (NDVI). Contrastive analysis was used to obtain LAI estimation model of the
aspen forest over a growth period and estimated LAI was verified. The results showed that the model could be applied to

estimate LAI over a growth period and provide useful information on the dynamic monitoring change of LAI.

Key Words:; aspen forest; remote sensing; HJ-CCD; LAI; NDVI

FLH LALSE WA ROE R — D E A ERAEE PRV 2 A W) B e [ -t o A 2 1
IR AR I M E AR R o 1258 LAT M5 ik [ REF AT A7 BRASU LAT{E, AN REN A B A= 25
TERIR SR . BETEREOAR I BRI | JB I B RO AT 2 A RO AR IUX I, LAL i it A

E&MA : BEREAPHL L (30-Y20A01-9003-12/13) 5 AERAEEFSE FE 5 B ARHF=BF 5 0550 B 18 (2010CB951503)
Yrhs H#3:2014-10-21; [ £& H i B A . 2015-
# W IRAER Corresponding author. E-mail ; tianqj@ nju.edu.cn

http ; //www.ecologica.cn



2 S % 36 &

SNEFNH 261 5 i BB R T e T R 5T R 22 0 A1 | 22 08 B 038 B A B0 LAT {5 8., 7T
PAIE— 30T LAT BR8] 25 (8] A2 AR AE | ok o RS 9 A 20 A B 2 1 A Ak R R 4R e A g F-BE .

HATH A LAT 3885807 1k 2R 200 A5 5k 200 Ak 3807k 3 203 o A o7 R w4 50U v T B AR A 42
T ZR A B AR B, U — Ak 22 (R B 15 B0 (NDVT) S B 3 3t A FH 60— Rp RS w6 8, H X Fl oy v
RHE LAT B pa 2 - 1) M RS E B LAT A8 — (A, fff NDVI 5 3L F, & A LAI-NDVI A S A JL-F- R 30
ANty LAL B NDVI ZR{E a3, 2) 01l T i Bk s | i slobk ™ R A 152 A8 R, NDVI R fE
S W B — B ST G B AR B, AT 20 LAI-NDVI A RUAS BEAERA AL 5 LAT, 33X K ] il — P2 38 2% LAT £ 5
AU T B RS R A5, T P AN R B0 O O FLS SRS T 208, T AT 4 HE B A e o

YT R IR AR R IFSE X 42, BRIRZ AR HI-CCD B Aszin LAT Bs Mg 7 846 K Fnie A4~
A 09 0 LAT Al SRR I XA SR 4T 1% Lo A4, A5 21 17 0T it T AR B R i 4 B AT Al B A A ——
SR LAT AR B IR T TR SRR . el i s i i 38 PR A T 56 0E , i — 2 Ui T e A ]
FHTF IR P F0 0 LALAG S, EmiEAT LAL 2295 28 AR AE 53T

1 WREHR

5T XA T2 B RN TS N, IR T A T 22808 AR, I = ANV gk . b KRBT o0 BB X
i i DX Ji X = R | Al BRAR BT B 410 J7 R, AR 35 38 31 20.5% , N TR 95% LA I FEVE 2R
RUA R AR, AT bR, BT RETR SR A B B A IR P T 1 = B s MO b 22—, e B A 28 5 A9 LR 4912 809% LA
e TERFR AL T A X

2 HIRRES4hE

2.1 M AR

2012 4F 5 H % 2013 4F 6 H , 26 ZRURI Mo X FETFJ2 T 4 UEF Sz AR 51256 | B b R i i 43 A 4 ]
1, ffiH LAI-2000 M fA7 4% LAL, 5ok A {E(KZ550) B EGEZE T ) 43Il RIZE2S B3y il &t
A E, FEAMSTEE B {E,

W58 —ILBEE T 70 AN[EE R, 210 ASFE AL B EAEAR R 1l %) AR [R) D0 e 647 AR RO 5 =X A2
SR, Ry T U5/ HiL S R b AN 17 ST SO 235 5 B4 S ) , A0 DX I8 7 M AR R S R B R o — A bR
[E] 2 A T AR KT 90m>90m MR, A T 4 = WRIDRS B2, 8k ity 90° 5K 1 9 5% 3k 35, A FE X A & 3—5 4>
FEH AR LR 2 30mx30m , FEAFE i Y VX F 2R BEAILE L 3 R AT, AR s 3 VR B A, I 2 i [R]
FEIEH A B HARSASHE AL LAL, SR 3 ANRESUF- B EAE A IZFE - LAL, B 8RR TR A {555 5 BlEL
$ii T REAEAE MR 52 ], DL SR X ™ SR 1 i 6 22 YU R ), AR 5 AR LAT2000 1) 1—4 R AR 1A
LAI'™ S5 15% 1, HFHE GPS(Mobile Mapper 6) 105545 MR E FD 2 A6, RIS TEAIE SR 454 BB A5
FAAAAR R AR 10 B2 ) R AR 7 S A% 00, I BCRS AR ATLAA FRAE i B 5 2.

F1 BUNEHAHR LA LRERN ST

Table 1 The aspen forest LAI values in different measurement time

L0 s 1] A TS 45 ( Leaf Area Index, LAI)

Measurement time Simple T /M Max R AE Min {4 Mean J7 % Variance
20112-5-4 21 1.98 4.12 2.53 0.41
2012-9-22 22 1.75 3.99 3.02 0.40
2013-4-19 25 1.34 2.87 2.12 0.20
2013-6-8 24 2.17 4.29 3.2 0.24

2.2 HJ-CCD i@ BEda AR S Ak #
SR IS5 Hi, T ORI B[] I 1 4 52308 M Hb X HI-CCD SR %R, 4351 0 2012 45 5 H 4 H 2012 49 H 16

http ; //www.ecologica.cn



8 1

FH S AR A R LA 8 A AR RS

N ™ | IRE
sl A
e =3
(= - K
S NN
:3'; e
TSy
£~ LA
‘ *
N A
= ®
AR  zwm
AR
< By
(=
IS4
g WL
(=3
[ TPy 0 100 200km
114°0000"  116°0000"  118°00'00"

120°00’00”E\

1 HRREHSMETEEHEEMDIHTRE

Fig. 1 The distribution diagram of GPS control points and main vegetation sample plots for study area
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Table 2 The correlation of LAI and NDVI of aspen forest for each period and the whole growth period
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Measurement time Growth period Linear Exponent Logarithm
2012-5-7 1B 0.6048 0.5874 0.5952
2012-9-22 NG 0.2375 0.229 0.234
2013-4-19 Rt 0.6615 0.7158 0.6575
2013-6-8 A 0.1151 0.135 0.1189
2012-5-7—2013-6-8 P bR 0.4772 0.5073 0.4866
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