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Impact of the understory on estimation of leaf area index of Pinus massoniana

using remote sensing technology
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Abstract; Leaf area index (LAI) , defined as half the total developed area of green leaves per unit ground horizontal area,
is an extremely important vegetation characteristic parameter that describes the construction of vegetation canopy. For the
past few years, LAI has been estimated operationally at a regional or even global scale by means of various retrieval methods
using remotely sensed optical imagery. Understory vegetation (e.g., grasses, herbs, shrubs, etc.) is the layer of foliage
below the forest canopy. As a background signal source in remote sensing, understory has had a serious impact on estimating
many forest canopy parameters by remote sensing techniques for two reasons. On the one hand, it has very similar
characteristics to those of the forest canopy because they are all vegetation. On the other hand, it has greater spatial-
temporal heterogeneity than other backgrounds in remote sensing, e.g., soil, water, rock and litter, etc. The purpose of this

paper is to determine the impact of understory on LAI inversion of forests with different canopy closures in different seasons.
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In this study, data from five field investigations and corresponding Chinese HJ-1 CCD remote sensing images were collected
and analyzed to study the impact of understory on LAI inversion of Pinus massoniana during the period September 2012 to
October 2013 in Chuzhou, Anhui province. By building empirical models of LAI of Pinus massoniana with different canopy
closures and Normalized Difference Vegetation Indices ( NDVI) in different seasons based on the phenology of the
understory and comparing the difference of LAI of tree layers and the LAI of all layers of the ecosystem using a new way of
LAI measurement, the impact of understory on the calculation of LAI of Pinus massoniana with different canopy closures and
in different seasons was found. The results show that; (1) Understory had minimal impact on LAI inversion of Pinus
massoniana in winter; R*of the linear relationship between NDVI and LAI was 0.65. Understory had the most serious impact
in summer; R’ of the linear relationship was only 0.25. The impact of understory in spring and autumn was greater than in
winter and lower than in summer, R* of linear relationship was about 0.47. However, R’ of linear relationship in the
quadrats A, which were less affected by understory, was almost higher than 0.60 in all seasons (slightly less than 0.60 in
summer ). The reason was that the phenology of the understory caused different impacts in different seasons; (2) A
significant difference between tree layer LAI and LAI of all layers in the same season was found, and the biggest gap was 2.
93 and the maximum multiple was 2.45; (3) the R” of the linear relationship between LAI of all layers and NDVI was about
0.66, and R’ of the logarithmic relationship was more than 0.68. However, the correlation between tree layers and NDVI
was poor ( R* was only 0.30).These findings indicate that the impact of understory on LAI inversion of Pinus massoniana
can be calculated when relationships between the LAI of all layers and NDVI in winter and other seasons are determined.
Finally, the difficulties of studying understory impact on forest LAI retrieval are discussed, and several suggestions are

proposed for future study.

Key Words: Understory; Pinus massoniana; Leaf Area Index; Remote Sensing; Canopy closure; Phenology; Uncertainty
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LAL I NDVI AR IR RPN 0.66, X HOC R e REL RP 58] 0.68 DL L, H Y LAL it 4 &), LAL Al
NDVI 2 R4 1R 3 4l 37 A 2 AR 2 (R S« 5. LAT A NDVIT FSC R, AT LA B0 AR R 5 2 2
P LAT S8 o) 5 e F2 B

TFFE 25 PR SE | AR PERE X ST LAT A2 % NDVI #5783 56 22 K ST AR AR LAT B, 26251 8 % JEON TR A
KRB AN [P B AR AR R B AR A, IF 0 7 AN [R) 2 RURE X (AR S A 2R B 2REEIX) S I
K2 LATFLE LAT 5 32 [ g 48 B0 [l SR 78 | A B o Vi A 590 11 AR ARG 2 LA,

5 itig

TR AR BT R0 S, M R ST B S T H AR YRR S8, AN T3l A 0 2 A T 25 PO I 2 ), ) T 2%
REEAE S B UL, AR AR — S ANB PRI, — 5 T, AR R B AR B 23 1E Jhy St (R Bl R AR AR 22
— AL AR T R, T — i R BE 3N T R AR MO R SRR 2% 5 5 —J7 T, TR R AR B A I 2
S TR R DN, R A BOT AR HA A SRR SRR D, oy T IR N Sl e AR
BRI AR ) T 22 Pk R e R A T X EE 20 ARG A iR 1 PR R R R OS2 I, SR, AR S S R A
TEZ FHAAI R, RIS T3 20T, —4F A SO 382 DI A S AS [ 1T 55, DAL IEG , R ] 22 s 4 3 JRA
FERUS RS RN | o455 30 00 1) e 1 S I RS R A TS o A S LA 60 204 ) e I 36 L 0 oA 4K
B, 38 5 A S R R AR R R SC 2R WEFEMR N ABL IO B FR Al LAL RN Y 25 53 e, O HUS IR A
PEAT B I A SRR LAT S48 17OBT A M i SE I S5 S AT S R, AR B oA LT L7 e A i — 2
Bt

(1) ARSCP il 7€ BOAR AT RE 0 R An i, JEAE S 2% B A S ORFEA L, 253l T 2 e br e 5 15 21 /Y
— XS FTEE R 3SR, BRLHG , H72RAR i R RS ARBIF G IX | Y7 B AR AT 2R (LSRG I, 1 25 B 4 [X 52
P o0 T BCE R RE 20 26 hm it . Be b, W] LSS SRR IEAR B Te N ot by A e s % T B A R WL K Tt
FAE SRR T URDL AR SRR T RO 76 )22 45 # 2 B0S 35 e e B AR R A 2 70 2Rt . B R 5
BV Fafpk, R eI AR Y Te P P2 1 e v el 8 B A AR AR A I 2 S T e, A% G0 WL T B A B ik 4
SRR AR RIR2E . SRR T, AT LSS & Hu T SO TR IR HA G DX P bR 45 R A T PR o
0 R 00, A A P LAY | IS0 SR BRI A 0 2 ot

(2) AN[RIBRT AR A DI 1 25 5 05 AR SCE SR 22 7 A s i) (H — 5 THT T AR R AR IR 2% ™ 5 95 — 07 TR 2 AR
OCIRSEAERRA AT AT A TG SR ARME RS B RS AR N AR BOEIE . RIS RVET, NI AR
BT M I A HOCTE R AT SR 14 3t TS 580

(3) JF P A 22 DR SRt (AN Z2 A0 5 Z2IAR o 70 B0l SO TR A5 R I B ) | 45 AN TR B
FRISE AR A e L, R AT 5 X SRS A RO bR 23 B 3RS TRA TR AR ABLRIHT R YA s P ), B TR
WFFEAR LB BRI LAT S 5200
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