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Abstract

To have a basic idea on the spectral reflectance signature in paddy rice canopy, we measured spectral
reflectance from paddy rice canopy(Ilpumbyeo) using spectroradiometer (GER Inc. SFOV : 0.35~2.50 um) in
situ weekly or biweekly from transplanting to ripening stage. Spectral reflectance of the visible range (0.4~
0.7 pm) was decreased to below 5 % and then slightly increased again after heading stage in rice canopy.
Meanwhile spectral reflectance of the near-infrared range (0.7~1.1 ym) was increased to 40~50 % and then
decreased a great deal after panicle initiation stage in rice canopy. Landsat TM equivalent band set (Dve) was
created by averaging spectral reflectance values to the real TM bands. Correlation analysis between the rice
crop variables (LA total dry matter) and TM equivalent band set (F1ys) showed that LAI and total dry
matter of rice were highly correlated with visible bands such as Fvi, Prmp, and pvs. Ratio values(pmvi/p
i) such as fva/ P vz were also highly correlated with rice crop variables such as LAI and total dry matter.
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FZ Y92 P Hpassive remote sensing) ol M= F2 L3 ojel= E2|F wA S AMS-ste] HEA]
(WA BFuALe} BAbe] wE S 28 A ddEY S Qo Jleelth durdes
P BEAL A 69 AdeolXuh 4R Y] AL I tidAd A5 BEY 5 A
FREAE), SRS 712 59 sl ¢ RAs] gl o] E23 AITE AELD
2 2 A3l Y] siMe sty Adde AFEFHH sl LFEGHaL §,
19%6). EFWAAE 043 Bo2A L B9 AL 2Ee] AR 2704, e IdE
of(in situ) HETLEHY EFUALEA (spectral reflectance signature) # 89 A £ #F(green
biomass) ¢} #AE FHE7] Y8 o] EH AN Yang and Miller, 1985). 2 FA AR S FAEF
£ 7Hs3A st 28U o= NEHA e HEA Q] wALE (reflectance) 0] TFE 7] W) F0]
o}, o] HhAlgo] wge] wat B %ol F-BuHALS (spectral reflectance) 0]} 312 3 E-A 9] wEA}L
Aol o3 He Ay EA(sgnature) o) F (T, 1996). T HE2A 9 WAAIEE 714
T s AANH SolM AT A Adold BlEgAY] YAk Ax712 g g
ol w2} ¥ &89 wiALg o] Wt o)H$ dAFS Weky EANAL BAdolgt FEH dukyo
2 A f3e2 UE 4 vl (Hidebrandt, 1984), AA, w3ke] WA} & M (forward
scatter direction) 4 2-& 717 HEAZ HH F&A B FHH0T BIYA 43 FHAHY
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Table 1. Specifications of the GER SFOV.

Optics Specifications

Detectors Silicon Diode (350nm to 1000nm), PbS (1000nm to 3000nm)
Spectral Bandwidth 2nm in the 350nm to 1.0 micron region, 4nm in the 1.0 to 2.5 micron region
Spectral Range 350nm to 2.5 micron region
Design 125mm focal length, off axis, Ebert monochromator
Effective aperture 2.0
FOV Dual 7° x 3°

Electronics Specifications
A/D converter 15 bits
Signal processing Phase sensitive detectors with narrow band tuning. Three stage lock-in amplifier

ZFo 2 3ych WY "@"}"*C‘ U 2 AeE 947 93 PR FE QBHAT(Leaf
Area Index : LADS} AEZ(Total Dry Matter : TDM)S & + ‘il%t‘ﬂ GHA Aee B9 Yol
Zojd WAL Wy gL & g B UehlE Rolx, AEFE AYE HEAY AxFAR
HE FEAE Ao 2 Wt

dojzl BJUALEA dolEE 01 um ZHHOE Al A F SAS FAEY HIAR
AEH AR BdubAl BA7Me) AABAE FHGAT

3. 4

B

9 EE

auHoz g T BYRe] FPFGE 03~30 um Q) AL LA e o
Zoj| A 040~070 ume FFA FEEALE (PAR: Photosynthetically Active Radiation) 2 7M1
AT (038~077 pm) Sk A9 ARt AA Bapge] ok 50 % HE(FE E2 %F 45 %, 750 2
2o ok 55 )7} o] HEo| 3 FETHGoudriaan and Vanlear, 1994). FE¥ 7HAFAIH ] =49k
49l 05 um F-ZolA YA ghol AU FA Ueiktth (2 1).

Eore] Rauhalg ZAL 22 Flet BN, EGFE 3, EF /718, free ion oxide FF
zo] Qe o} OB o]igﬂolﬁﬂiuﬁdﬂthmgwmadaLw%)ﬂ‘ = 52, It
2ot 7o ABMA KA T FF, FEIF uwE} AL 540 i o
AR QcHGuyct, 1990). B AN HHA 5l B 7, FAEY, £ T3 F4d (curves) =
ARE 1Y 2) YukHoz TAERS B Fgo Hla) sHAEA, F7HE AU WAl
=gty aHe MY A FAPA 076~094 pmolXE ¥ FEEn B4, YA G9exe A
Uehygth 187, 5 Q¥ E(abedo) #E 2He T HAIEAS A BE A 7R 9
AolA 712 B LSS JERT LS ¢ F I FHAYMUY A3 gEel #43 ¥
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Figure 1. Spectral energy distribution of incident radiation from the sun on the Lambertian reflector.
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Figure 2. Spectral response characteristics of soil, snow, and green rice canopy.
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Figure 3. Spectral reflectance curves of paddy rice plant(var. ilpum) at different growing
stage(transplanted at May 25).
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Table 2. Correlations between rice crop variables and TM equivalent band set(5twi), before and after heading.

Plant Height Stem No. LAI Specific Leaf Area Total Dry Matter
Before heading(n!'=42)
P™1 -0.75%* -0.56** -0.75%* 0.43* -0.76**
PT™M2 0.72%* -0.57%* -0.76%* 0.38 -0.76**
PTM3 -0.81%* -0.63%* -0.73%* 0.55%* -0.73**
DTM4 0.43* 0.46* 0.48* -0.35 0.43*
DT™5 -0.24 0.00 0.4 0.31 -0.09
™y -041 -0.24 -0.25 0.41 -0.26
After heading(n')=52)
D™I 0.19 0.16 0.21 0.03 0.15
™2 -0.37 -0.46%* -0.74%* -0.24 -0.04
DT™3 -0.28 -0.42%* -0.69** -0.25 0.07
P™va -0.01 0.20 0.19 0.10 -0.13
DT™5 0.07 0.06 0.03 -0.14 0.10
™7 -0.03 -0.11 -0.20 -0.19 0.06

* Denotes significance at the 5 percent level ** Denotes significance at the 1 percent level
Y Number of samples used in correlation analysis
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Figure 4. Relationships between leaf area index of paddy rice and ptus, before(a) and after(b) heading stage.
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Table 3. Ratio value used.

Ratio value Explanations
RV(pma/p10v3) PMa/PTv3
RV(@Pva/Pv2) PP Ve
RV(pva/pvn) Pve/D ™1
RV(log(DTmse/P1M3)) log(Ptva/PT™3)
RV(Dnpv1) (P s — Prvs)/ (D Tva + PTMB))

Table 4. Correlations between rice crop variables and ratio values, before and after heading.

Plant Height Stem No. LAI Specific Leaf Area  Total Dry Matter

Before heading(n''=53)

RV(Prve/Pvs) 0.77%* 0.61%* 0.90%* -0.40 0.88%*
RV(P v/ Pve) 0.69%* 0.60% 0.92%* 033 0.87%*
RV (D rme/Pvn) 0.78%* 0.60%* 0.87%% -0.43* 0.86%*
RV(og(PTma/Pvs))  0.67** 0.65%* 0.90%* 035 0.82%*
RV(DNpvi) 0.85%* 0.63%* 0.80%* 0.60%* 0.80%*
After heading(n''=57)

RV(@ /P vE) 0.30 0.37 0.53** 0.13 0.08
RV(Prva/Prve) 041 0.65%* 0.89%* 027 0.08
RV(Prvd/Pv1) 0.30 0.50%* 0.67%* 0.17 0.05
RV(og(Prve/prvz)  0.34 0.41* 0.56%* 0.13 0.22
RV(@npvi) 0.28 0.33 0.48%* 0.12 0.09

* Denotes significance at the 5 percent level ** Denotes significance at the 1 percent level
" Number of samples used in correlation analysis

91—



Journa! of the Korean Society of Remote Sensing, Vol.14, No.1, 1998

Hol 8717 ¢ RV(mw/fme) & AR F9be] AAE A8 v} vl ggko] AZSE ¢
AL AXE dA3gFEE JERITHIY 6). RV(Pmwe/prve) 7t 14 F7ksdel mg} &40)A
o= FHAR 7} 048384 18R L, &5 olFolw 05HU74 ettt AEHS U7

(a) (b)

9 7 ¥
y =0.4838x+0.0245 ¢ y=05947x-00942
81 R2=0.83 . 6t R2=0.85 hd
71 .
. 5 .

5 0f 5 . *e
B <
= 5t . ¢ S 4t e
8 5 ’, 8
<y it R < .
Qa S 3 ' *
= ¢ 3 .

3f * . &

*s o 2r .
2 «® ¢ ’30 *
i TR o
o *
0 e TR 0 . . . .
02 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14
RV(Dmme/Dvz) RV(P /P 1ov2)

Figure 6. Relationships between leaf area index of paddy rice and RV(ptma/pTmz), before(a) and after(b)
heading stage.
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