1% 53 L G K Vol 1L No 3
20074 54 JOURNAL OF REMOTE SENSING May 2007

NEHFS . 1007-4619(2007)03-0289-07

HAEEASFIKEEITR
5t Rks 2 EREHRR

X =, EL4E. KKIT, #FT

(ERALMAE B TR AT PO, b 100089)

W OE. TE T KR RO SOGB4 5 AR K T T R S i & Bth
LRFAE, 72T T 975 nm PR A TURMCRAE AL M S5 e SAR AR L EER JEAH Beer @ HEAT 945 mm, 975 nm P 1
SR HFEAE ST 975mm BB ATEBOKREE REWTHYTHRA, o7 3RE RS ARBUDE AE R S R it Fr
R 2B S R R O E M B R AR S A A RE LA T BeeE MR, LA Beer® HEVFITAY REWT S
SERUKOKIERE EWT Z (Bl A ROR A ZE . 18 SCBROTHFIERI T Z A4 AN [ 2K 7366 BE 14 1 7 St 1 SR B 36 4
HFNII AT T B Lopex93 Bdfi, A 5 W1 4 S7 K A SCH 19 REW TS 5, BEXTERIE 17 975 nm P A
REWTAIF EWTHIGETH AL, 25 2R3 T AR N iR 2 0B REWTRZ EWTHY 3. 354, R SCHF%
SRR DT A EW T BRI RN R AL 1 PP | AT LA B AR 8 T O R AR, 55— O T 4R
M P REWTAH EWTH)E BR A BT 1 iR il o e am St A 5 00 Reoal) 2 18] B 1 R 20 S B s
ZREBAHE.

KEWF:  FROKREE: RNFRUKEE: H/REHE: el aE

FESES. TPIOL NEFRIRE: A

Detection of Leaf EWT by Calculatng REWT from R eflectance Spectra

LU Liangyun WANG Jihua ZHANG Yong jiang HUANG W en-jiang
(National Engineering Research Center for Infomation Technology i Agriculure Beijng 100089, China)

Abstract  The spectral characteristics and the nteraction between leaf and light were analyzed based on the
optical absomption coefficients of foliar biochemical contents and the method and equation to calculate the
radiativeequivalent water thickness (REWT) of leaves were presented based on the reflectance difference
between 945im and 975nm bands Because of surface direct reflectance and multiscatter in the leaf the
REWT derived fran Beer principle was quite different fran the biochem ical equivalent water thickness( EWT).
The leaves spectra of different species at different water status were measured by our experment and Lopex93,
and the REWT valies at 975nm band were calculated based on the presented method The relation betwveen
leaves’ EWT and REWT was analyzed and tested frm our experinental dataset and Lopex93 dataset The
REWT was 3.3 tines larger than EWT with a significant correlation coefficient(R2 ) 0f0.80 for our dataset and
0. 86 for Lopex93 dataset The results show that (1) the RENT can be calculated fran the reflectance
difference between 945mm and 975nm,  and it was reliable and significantly correlated with EWT (2) the
relation betwveen REWT and EWT reflected the leaf intemal light transfer and multi-scatter path~length in near-
infrared bands was quite different fran leaf thickness
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principlé spectral reflectance

RS B 27 200542400837 B £ 20067408
HEWH . FHR 863(#5 . 2006AA10220)FIEZ H AR E ST H (@h's . 40301035 40571118),
EEREM XIRZA (1975 ), 5, §rg i, 200045 F v [ B2 B VA 22 240 B WU 72 BT R Tk 24 06 N iR R R WY I 5



290 &

[

¥ % 1%

L5 5

IK G SN ) BB Sy K ) 5 Bk BB R R 1
YUY A= B A AL R I T R4 7 B R 5 o i
M, VEVIERIK 251 eI 7 25 A A R L3S L B
MRS g5 B RS R A — R ZEE, i
S Bt 2 6 1 R SRR AR AL, BT LA, F
FVEYI SRR i B SR AR 5 K R TR 2 e
A R KA BT R

MR BRI K R TSR
W ST RSO B e BT e i U T R K23 X I
T BB TR T S KR N B A G A TR
e, A3 975, 1200, 14500 1950mm 287K 4> FHEEhHY
AR B ARAL B D T W MR AT s Y T Tk o
AR S K B AR L TR A 4s - T B8 Yo Ae
Fi S EB A Z U B R RS i T LTSN B
e G Y

1R 2 B FIHE S22 K P 0 SRR A AR 2R I | et
Fi KA B TR 0T 4 30 21 1 BV 1% I i 2 s
RS2 Sk BRI N R R
ZERLNH, TRyl B A6 R TR S KR
FEAER A e v U, (LS 2 A AT J 4R b 1 dn e
PR EIERRUR B K S, X Bk fe R 2 H
AR T BRI e P 2 P e AR ' WO 25 S L I
SEHTY) RO 1S jEﬁ'i[m]o Gaofll Hunt&: A
FFHATLL A NIRFEEPE LA SW IR A3 By ) —
AL B AR 48 BOR U T A SO R (BT
Ceccato Danson Penuelas®E AF F T 41 4k BR 55 7K
VR ISCRRALE B 25 I BOG 3 TR 03 —1E)
PeE 8 8O S T Ml EWT () 8 KR T8 48 56 AR
B e g g R AR — 2 B LB AR
B R AT EWT R (EALER Rk e o
i, AR B AN, HAS A 50 i il &
AR RO R 2 5 O RS

A SCHEM B i Rt o T 5k L E a5 I
R K B (REWT) B A% 2. R 9450m i
95 mm PRI R BT EE. H45H BeerE . &
ST B KO EWT AT REWT 18 % S 6 ) AL B3 A
A A SR, X EWTAT REW T8 8 S 78 A
RIGEAT R B A IRIE, B SCHFE B — 2 b A
EW T2 5 BEAR AR At Pl | f7 5 FL A 5 s
FVERI T R A AL, R M B REWT
A EWTHYE BOE R AT 20N BEAE B PR Y

ZUHAHHL.
2 BAVRTT ik
21 BeerEREHAEM K AAIESEH

BeeriE FLAE S € B ML CAE S S b 1%
kR, B2 — e i — 3 S B RO
EpGi A BURERIE HE ., Beeri@ HEH ) IZ B
AT R IR A B, AT

| (1)

Kb 11 MBS R JE B, K NTHIEREL
AR J5 1 8 S S 8L

I DA E i S s T D N S ]
S R T RAE 519 BAF R R IES S BeeriE
EmE ERENR 2 —, HEZEFRE. (1)L
SR BTSRRI S S SR AT SO AN
LA (ONGHRERERA T/, A
[RINGH7 B e EAE I AR AR s A — 2 2
55 (3O A PN 240 T 2 1) 22 0 I
it e RmEEAE . I FIA BeerE TR
R ST S S R S A R e e .

WS R TR AR AL 4L o3 i FR A S AR S
FEARZR 7y SR 3 A B S S — 5 B R LA i
T PRI 8 S S AU BE R T AR A2 70 SR
SR 5, WAT AR B T e TE
PR R AT

22 HASKEXMHRRSELIEHIRN

MRS 7K BB 22 F 2o EYI | At J2 0 1
BRI, N TR i S0t 2 [RIAH B
HAR ML, @S TiF 2 oA, Hep
PROSPECT M- Jy )t 2 A % g e i . HLW )™
2" FIA PROSPECT M Fr ot 2% MO AL ] D 2 B A
AR HT I 2 28 5 i BKE Tl 4
FS LR SRR s, B AU
[F] S K E AR T B R SR (8 g A
Hh S8 S NERN LOHREEEN
55t g/an’s THI & & 0.004g/an” ), HEHILERE
B, S K R O OB R A E B
975, 1200, 1450 fil 1950mm 257K 4> -5 5144 1 451 5k
B BAL RS ETERSCRFE . BT S K E AR
BSOS PN R AN 2 TH 25 4, T SRZ e I 2R 1T
LR RIS 2 U R4 PROSPECT AL AU fE



5 31 R R 2085« I S S AOK R B S5 v /K 0 BB AT 5 291
0.08 1000
— kg (1g/om’)
'.‘ 007 _____ k,/(cm™)

8 e TR P 5490 R R MR X S B 1 L R
(L33 B R B B BB LA 2 R, 1] 20830t
STy [ R B K R S A A R St
TR, G5 AT T R A K B A R
TR,

23 HASRKEERNIEEN &

I FE I Y R K A O A T R B
P AR SRR IR (REWT), 8] 3 4 J &6
EEAMAS R R 2 U, A& 3T
L A K SIRMCRFAE Y 975 nm K SRR AL
I8, 2490 0 5 9 1 TR IR 56 502 A T L 220
(MR ERUC R BN O T4 R % B LR F)
0.01g/am * ) (H/K IR BN 945m AbfY Off
ASEE] 0.31(em ‘B o/an *) BB LI L %
B2 945mm A1 975 mn PR A ISR I P
R TR, T 945mm R 975 mm B
I P 5 A S o2 e L P v s Ao g i 5
F2hY .

0.06) —_/(mg/cm?)
< 0.05
3 004
=003}

0.02}

0.01f

L L L L 0 .0 1
400 900 1400 1900 2400

WA /nm

B3y AR A A I R R B
(ke ko, A1k, 735 4R R K I3 T B D iR 2 580 )

Fig 3 Absoption coefficients of foliar biochem ical contents
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