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Fig 1 Seasonal change of leaf area index (LA of winter wheat
(a) Change of LA! of winter wheat from emergence to maturity; (b) Change of relative LAJ as relative effective

accurnulated temperature, DVS=1 and 2 for flowering and matrity, respectively
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AEE PR ER . ELTSMNRR, B
HiE 1 &My R, FEidRMIER S RERT
G, AEEEILR 1997 ELRBAEHH ER
FIEKZWEHZ A, kR amfhgelE iy
MRS FIA T R s B RO R . E IR E
RETERIER. (5) EATRERE, HTEMEL
FHEBNKNEW TR, ZH5HERD, BHHELRE
BENET RAEZET A TR —A 5 $
ABHAELEE, EELINEB, ERET R
0.10.

: kR 411D

Tablel Seasonal mean (re-growing-milking) of reflectance and transmittance of leaf, stem and ear of winter wheat in the
four wave hands of MODIS, Beijing, 1997, variety: Beinong 411
HEE /) bm H ¥ - 3y gk CF 3 -y VR ERNE E-3. Ui ] RN E
1997 0.0710.01 0.011+0.001 0.10+0.01 — 0.081+0.01
0.459—0479 20416 0.06 0.01 0.08 0.002 —
08616 — — 0.18 0.003 0.17
1997 0.124001 0.08+0.01 0.24.+ 0.04 — 0.19+0.02
0.545—0.565 99416 0.11 0.09 0.25 0.005 —
98616 — — 0.36 0.013 0.25
1997 0.0740.01 0.02:+0.005 0.1410.03 — 0.11£0.01
0.620—0.670 99416 0.06 0.02 0.12 0.001 —
98616 — — 0.44 0.020 0.31
1997 0.4210.06 0.41+0,04 0.561+0.08 — 0.621+0.02
0.841—0.876 99416 0.45 0.51 0.64 0.11 —
98616 — — 0.62 0.08 0.41
HE / 1m H3 K@ M E Lt du g sV KH RYE (g ek 2
1967  0.08+0.002 0.03+0.005 0.154£0.04 0.0940.06
0.459—0479 99416 0.17 0.07 — —
98616 — — 0.12 0.02
1997 0.21£0.01 0.18+0.02 0.28+0.09 0.20£0.13
0.545—0.565 99416 0.38 0.24 — —
98616 — — 0.21 0.05
1957 0.1210.02 0.0910.02 0.341+0.05 0.2610.13
0.620—0.670 99416 0.410 0.274 — —
18616 — — 0,297 0.10
1997 0.44+0.03 0.43+0.06 0.4710.06 0.37+0.11
0.841—0.876 5416 0.53 0.38 — —
98616 — — 0.40 0.18
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Fig 5 Change of upward reflectance of soil background of winter wheat ficld in the MODIS 4 wave bands :

blue, green, red and NIR, as the sun zenith from before the re-green to before the flowering, 1997, Beijing
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XEA 1997 FRLPEZERNEMEBIE, %
MODIS 4 PMEERMERTE T RER M LR
HIEHRRAL . B MAHER], 0—5cm TEREK
BT 64— 116mm 2, FHEAH 85+
22mm. B SEEHT 1997 £ 4—5 A 9 XELHKTE
MODIS 4 M B T3 & 5T R ) H B £

ME 5 FR: £ MODIS B 4 MEEH, 118
REFHEREANEERB R, HIRAIKXK. BXRHN
SRX, BXEEb. THEHEN EREBEHHZT
LEEEDN, ERBEEE &R, HERER
BHEEFHHEZ HLKBE 6%LLH. 1997 F4 H
9 {5 A 16 HER AP EBRPIBEILFEETE,
BRI ERDEE. BXARZI, BXEEAN
W B HAim RS FNZEWTBEAN 0.06—0.13, %
FHX A 0.09—0.17, 4XKR 0.11—0.21, ELL5t
Y X 4 0.14—0.24,

5 ZERANTie

R A EE S A () 288 20 4 4 T e o5 R RO B
B, RXNEEEAE LEEBREEERMAA T —
MEEMEYFERANEE. XCREFERNEZF
R WAREBWARILIRIE =g ER £ B
R AEFRE YT HRALSRIER S, HERAA
Al & NER LB, T A PERBRFEE
A LTS, AFR R LA R FES R
MZEHEAAE. REARGE: (1) HERELK
FZEMARL; (2) H2BEmARER 3 FHrAs =
HEBIREMERNL: (3 HATMEFERNFEHEE
fh: (4) MEROLERHRIEMEN; (5) LiRE
HiE ERBEROFHRL. ENERNETH. X
MHEBREENE, B/ AHE— RS AR
AR, WHEAMANE, BE T FPIENEFE
MREEK -—BBRRZX-BEELEFHBENIIE
T, EXNREAE (D M () HIFHEATERNY
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i, BATHHEMERRBEENR AR, XHERE
Hirh R A S A K EERERE, mAEXN—
RHENBRTES, BEAESMN. FRBHESHER
BT RAHSHEAF IR —ER—HRZT, &
AXPFRAP X —ZRXRRIIN, TE—TEHE
MEENTHE. EAF (2) H (4) , BHEHE
SRFLLER, XHEMTAEFALN, ZESH
AR SR R A DN E AR ) R ST AR
HIERBEEXNN. XER—HEBRANSE, HF
RARFRARE.

BERERBNE, AXPHEBRBERNZE
LR FARNECHLRERZEAIN, HX
KEAmME, FRERMERTCER, LHEEHME
— AR BXBMNEA. AFEUERRBEZEZES, H
BN EZBEHT RS, Bk, NN
7 (1) # (2) Faithd, ®BESRRHEGIEM
i, sEkr EEEMEKR ERETER, R RIR
G-t B ERE S S, BT R BRDF
BEEEWN. B, E8XESHEHATHLPIER
2 BRDF W 5eEt, XtLL BiX B A2 2 AR LA
FE.
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Seasonal Change of Features of Foliage Components of Winter Wheat and
Soil Background Applied in BRDF Remote Sensing

XIANG Yue-gin |, WANG Jin-di %, LI Xiao-wen 2, ZHENG Lan-fen’,
LIN Zhong-hui ', LI Jun', MO Xing-guo '
(1. Institute of Geography Sciences and Natural Resources, CAS , Beijing, 100101, China;
2. Research Center of Remote Sensing and GIS, Beijing Normal University, Beijing, 100875, China;
3. Institute of Remote Sensing Applications, CAS, Beijing, 100101, China)

Abstract: In the study of inversion of BRDF physical models Li and Strahler presented an option of inversion based on
the priori knowledge. They emphasized that to accumulate the knowledge of ground objects is important. For the
purpose of the requirement of study of BRDF physical model and the model inversion, in this article, based on the
data collected in the field experiments on different varieties of winter wheat, in Beijing, Luan Cheng of Hebei Province
and Yu Cheng of Shandong Province in different years, the seasonal change of geometry and optics of foliage
components and the optics of soil background are presented. It consists of the following five contents. (1) the seasonal
change of leaf area index, (2) the seasonal change of ratio of leaf area, stemn area and ear area to the sum area of these
three foliage components, (3) the seasonal change of leaf inclination, (4) the seasonal change of optics of leaf, stem and
ear, (5) the seasonal change of upward reflectance of soil background. It is a set of representative results in coverage of
main growing period, of different varieties of winter wheat in the middle part of North China Plain.

Key words: BRDF; winter wheat; foliage components and soil background; geometry and optics; seasonal change



