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LAl=Leaf Area: Ground Area =1:1 =1 LAl=Leaf Area: Ground Area = 3:1 =3

Figure I. Conceptual diagram of a plant canopy where (a) LAl = 1 or (b) LAl = 3.
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Figure 2.

Hemispherical photograph acquired
from a mixed deciduous forest
using a digital camera

fisheye lens.
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Figure 3.
Reflectance Spectra obtained at different stages of canopy development. Note the distinct difference between visible and near
infrared (NIR) reflectance that develops as LAl increases.
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Extensive details about the LP-80’s LAl model are provided in the user’'s manual:

www.decagon.com/education/Ip-80-manual/

Using the LP-80 Ceptometer
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NiE. HE—AENSOREHE (KEBENSDEBENHIRKRET) DBEIEGNAETNHTHD. CNSDEMHFTFT
(& BEOAE EMBERBEDHEEERICDVT., ERICETYIITRENEETHD. LIENADT.
BREMTTHTU DI 25E5(E. By EEFERITLDICBET .

3.5 IEASHRERDOHE

FMEARM, B0\ AAENFET BB TLP-80ZFESIHE. BEUNDERICHEZRITBIES
S, BRI, 1#ER. £ HDVWEEN—BPOBEIZI51FD & PAREREZFER U TESNILAMBEDHTE
(CREERFT, ER. AFREDORC(E. AIFEMECK T DEUNDMEDF E% RiBsbDizs. LP-80°H
FROMEERN SEFSNITAEME(CXT U, LAIT (FR <fBDEIEIEER (PAL) (OEFRZMITIMFTECLD. R
DERBRICBVWTLAILDEPAING KRB EFELS ZETIFRVL. UNULRHAS, EEEE—HRIIC. &
BIFEKDBEDINCKEL, ROKRED (FEDFICIRDTNDZENS. PAIELAIDEIFZ < DIFE. TN
(FEEBUVNRU(Kucharik et al., 1998), SZEEMDERRTE. [RE] BETOAEEZEIEIT S &I(C
KO TARARDIFEDFEZHRIATE D,
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In depth technical SRS-NDVI specifications and operating details
are provided in the manual, which can be accessed on the web

decagon.com/support/manual-spectral-reflectance-sensor-srs/

4. SRS-NDVIt>H—0FIA

SRS-NDVItZ>H—(d. FEELUNIR (A7) KETOMBEREEZAEITDEDTH D, [EFRLEE
44888 (NDVD) ZEEITDTENTRECIRD. ULIZM> T, NDVIFLAIOHE (CERATESD. ZIT

(&, SRS-NDVIDEMFERDMEZRIAT D,

SRS-NDVIZ, FRESIUNIREKR TOMBRIFRZRAEL. ZOREEFLAIZERHDWNEIAUT D
(CEATES. UTORICTRENIRORSERZHT(EH, NDVIZEHTD :

Equationd  NDVI — "NIR Pred
pNIR + pred

plE. NIREFDREDRHFR/(—1z> hexRT ., HFH(C(E. NDVIDOFEE(F-1NS51FTEIDIENT
D, LAIMAELEB(ICDONT, MBOEFESEMENIT D ENS. FREOREE(E—ARHITHI T
Do TNUTH L. ERMRNAYLRL. WEBEDOEMENET ZENS, NIRRFRHJEMT S, Lch'>
T —fREVIET 4 —)L REMA T TONDVHEIFEE. 00NS1DHZD(CIRED. ENENLAIDRES LUE
BZRY

LAID#ESHEZ B E E LISV [EiR] BORREDEMZEFHQARIRE TIE. NDVHEZLAIOTOF &
UCTERERTES. fIZE MEDKRES LUEILDER/ (Y —> DB (K6) MHFRENDIES
(&, BECNDVIZIERE U CEYICERTE D, REDLAIOHEBZNE ST DX DIFAFTDZE. NDVI
ZLALCEMT DR DIMEERET )L EHIIT D ENTIRETHD. CDFECDVNTIE, RETTHIAT
2o
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Figure 6.

NDVI closely tracks the year-to-year seasonal dynamics of LAl in a mixed deciduous forest.

4.1 J+—)L RR—XXTONDVI-LAIEIRES ILDEIFE

NDVIEZERA U CLAIZ BIZHETE I D (C(E. IRIBEB HZ(SEMEBOHEBGRZHRE T IuEND D,
RREOBEE. (BIX(ELP-80%&FEALT) B—fIETNDVIELAIDRIEZITDS ZETHD. HIRIE. #
BHRR(CKE T DEARI L. E—AIE TLAIENDVINVEETE D, T—AEBEETILIOEESED

. N_EEREFERAUE (B7) . COEFILTE. MZUEAEZITD &R, NDVIZEST

LAIZ FHI9 B,

EBFRMERNET I ZHRT DCEZLDBNERELTDIN. —BEFILATHEINIE. SRS-NDVIEZ
Y2V AEMREOME(CDWTRAMI(CE > CTLAIOZ b &kl (CER TE 5.
CDFTER BEROC, RENCRTEZRRFBNEEHZENT ST ENTED,

3.5
3
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5 Figure 7.
zi Relationship between NDVI and LAI. The fitted linear
] regression model (solid line) can be used to predict LAI
1.5 from NDVI measurements.
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4.2 SRS-NDVIY>TU D (CHTDEEEA

SRS-NDVIGZF 2 7ILE21—t> B — &L UTHEESNTLD, LIRS T, £XRZRADI I HY—D551
DlE. ZDOHMICH U TIROMITDIRENSDD. ©OI1DDTEH—(F#R1EF36° (FA18°) 2B L. #a
(CHUTCTFRECMOMITDIRENSDD. K Y—mSIRESNETRAES LU LRSS HEORIERE
(F. FRESIUNIRFIEHORFRZET DHICHERT D, KRG, NDVIHSER (K4) OADES
LTERE=NS.

rmRgEot Y- E2Y-—NIUV(CEZRASND LD, EREDEENDLICRETDVEND

D, FAEOEIY—(F BELZVWWEBEENETICK DXL (CHBINRETH D, TAEFtY—(C
LO THESNDMHDLSE. MELOE—DES(CMFTD. TRASEIH—DRY MEEF,
RDES(TEHEEND

Equation 5 Spot Diameter = (tan (y) xh)*x

y (FREFDF3DAE (SRS-NDVITIF18°) | hiIHE LD Y—DESTH D, K5(F. FRAZFtE>
H—AETZRANTND (TR-10D5. REREA) ESCARY MEZAET IRICBEMTHD. TAE
2B AT FFT o TAEEIETHE. Ry MHARISHICIRD, KETHEHENDEIDEREL2S.

LAIDZEMMNZEN =TS T DIeD. EROTES U H—ZH/EL. MEDERDIBOEERI D&
NTE3, BIXE BEGROMT LEBICERD T -2 DFT. EXRORARICET EDEYZEE
FHINENVEEZSYU>ITESD. NDVIDBIE(CLD T, AR TEDREDSY A I IJPATETDEN
DEASHNIIRD TS (K8) ., Fie. ERIBFENRODE42DTOY MCHITDEMDIEEZE=F—9D
BEYY. BERBZEEI Y MR TORE/\Y—>%ERIT 35586, AEO7Z7IO0-F=2FHTES,
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Figure 8.
Spatial variability of NDVI during spring green up. The variability is driven by differences in the timing of leaf development among
individual trees and tree species.

4.3 NDVIAECHIT B TIRDZE

TIENSRS-NDVITZ> B —DHFAICHDHE. HDVEMEDHRE(CHV. T2 I—DRAICADHRES
DOHEENEETDHE BIAE. ARAOEANSER) . NDVIOAEMECHRDDRENFEETD
BIREMEN'S D, Qi et al. (1994)(F. NDVIN'TIEMEMS LU TEK DO (CBU TH D EiEHL TV
D, CHOIEOHRRMUDSD. RIQDIGA. FCFEDRLDIFHCUNE UTENDVIEZ LLE T DD (R
#HTHD. Ffz. 4180 THALIEKDIC, EEEDEVINDVI-LAIENFES )L 2L T D DN EE &7
2. Qietal (1994)[F. TEORZMICEFEFFESIVRMEEERE UT, BEETIRARELIES
(MSAVI) ZRFELZ, MSAVIIZRDLS(CEHESND :

_ 2 —
205 p 1 \/(2pNIR +1) 8(pNIR pred)
2

Equation6 MSAVI =

MSAVIOAUw ~ME, (1) HED/NSA-FEBZHEEET. (2) NDVI (FRESIUNIRKEHIER)
EELKBAUANEZERTDZETHD. ERDONDVITZ H—DHNENSHETEDRTHD.

Using the SRS-NDVI Sensor



0.9

0.8

0.7

0.6

NDVI

0.5
0.4

0.3

0.2

LAI

Figure 9.
NDVI has limited sensitivity to LAl values greater than 3-4.

4.4 BELAIME(CH TS NDVISZHINADFL

THEOREZMICINZ T, MWEDIREE(CMKTF U TLAINI3~4 K DEF LSS, NDVIZLAIOZ L &= (T
TRZMENARINT S (K9) . BMELAICNDVIORENME L RBD (. EFRNIRESOBREHRZIESE
[CEHIRIYCRUINT D EVWDERICERT D, LW DT, BBIEKRICHBWNT., WBIXE. ERIORM
REICKD>T) MEICZOOT v I)LZENULTE. REBORHPERZE(EODESDEZLETEDIZEETER
W33 (H3281) .

NDVIEZHN(CH T DN < DO DERRROIFHEFE SN TIND . REEMIERRRDO—DEF. R4DDFEHE
DOmFF (CX U, EFRINRGFR(CEBRSNDIEAHFERZEHAIT DI LETHD. CNICKD TEMDIER
(E DA RIAFZvIL > THEEIEE(WDRVI; Gitelson, 2004) EIF(EN D, EAHREE. 0& 10D
DIEBDHRETDZENTED. EAHMREN0TAD(CDNT, F(ESME TIFLAIZALICH T DR
EMME<L22Hh 0 D(C. WDRVI-LAMEEDFRAZIE(JEXR T DMERE(CHD.

st ENIciEEREER (EVI) (F. NDVIELEE U CTRIBLALICK U TR VWS Z R DIEEIEE THh

D, EVIFEEEE, GENSDRIEZZEICEVWTHITSNIEEDTSH D, BuEH SithEREZ KKEi
UICERI IBOMBEZER T DcHD1>TY hEULT. BBFEBZSA TS, RIATE. F6BF
FEBHEE URWVWEFTUWVEVIOBANA R IN TS, COIEEMEVIIZEVI2(Jiang et al., 2008) &I
(ENTND, 4.38TED LIF/EMSAVHEEZ EBHRIC. EVI2(ENDVI (KRB KIEHRNMRER) FEof
<BAIUAABEZFERL. ROKXD(CEHEINS :

pNIR - pred
Pair + (2.4 x Prea) + 1

Equation 7 EVI2=25x

EVI2DES—DDFR(E. NDVIE B U THEADREZMEMENC ETH D, EVI2(E. TIEADRE
MEL. LAIERREEMRZBE I DT ENS. LAIZHET 2A—ILS D> REDRIFGIELIEH TH D,
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SRS Multiband Radiometer

Accuracy: 10% or better for spectral irradiance and radiance values.

Dimensions: 43 x 40 x 27 mm.

Calibration: NIST traceable calibration to known spectral irradiance and radiance.
Measurement Time: < 300 ms.

Connector Type: 3.5 mm (stereo) plug or stripped and tinned wires.

Communication: SDI-12 digital sensor.

Data logger compatibility: (not exclusive) Decagon Em50 series, Campbell Scientific.
NDVI bands: Centered at 630 nm and 800 nm with 50 nm and 40 nm Full Width Half

Maximum (FWHM), respectively.
LP-80 Ceptometer

LP-80 Ceptometer

Operating environment: O to 5°C, O to 100% relative humidity.

Probe length: 86.5 cm. SRS-NDVI
Number of sensors: 80.

Overall length: 102 cm (40.25 in).

Microcontroller dimensions: 15.8 x 9.5 x 3.3 cm (6.2 x 3.75 x 1.3 in).

PAR range: O to >2,500 pmol m2s™.

Resolution: 1 ymol m2s.

Minimum spatial resolution: 1 cm.

Data storage capacity: 1MB RAM, 9000 readings.

Unattended logging interval: User selectable, between 1 and 60 minutes.
Instrument weight: 1.22 kg (2.7 Ibs).

Data retrieval: Direct via RS-232 cable.

Power: 4 AA Alkaline cells.

External PAR sensor connector: Locking 3-pin circular connector (2 m cable).
Extension cable option: 7.6 m (25 ft).
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