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Fig-1 The vertical distribution of openness within
and under tree crown
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Table 1 Comparison between the measurement and calculated data within canopy

7/ em r/em Qo Qpar To E-— Tk
135 50 0.172 0.0296 0.172 0.0456 0.256
135 100 0.172 0.0466 0.271 0. 0564 0.326
183 50 0.190 0.0901 0.474 0.0826 0.434
183 100, 0. 190 0.1215 0.639 0. 1050 0.511
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Table 2 Comparison between the measurement and calculated data on background
h/em r/em Qo Qpar To E Tk
15 50 0.115 0.0268 0.233 0.0317 0.276
15 100 0.115 0.0310 0.270 0.0332 0.289
15 200 0.115 0.0760 0.663 0. 0896 0.782
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Fig- 2 Comparison between measured and calculated transmittance within tree crown
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Fig- 3 Comparison between measured and calculated transmittance on background

5 gttt

AR AR T S F A G A A A, 2
FEXH IR TR mUbk Hh S A e (1] 5 B S 18] Bt A AN 2
Bz XX P RS Al - NS TR = A R
&y, PTLATAT H s 2R D9 NGRS W 2 07
[ 74 8 A i ) TR - B NS S R A
A HA R AT AR K1 5] 9 = A B % A T
SRR EAG T e 2 2 iy O 1) ) B AR A A
SCHYTTICE 22 HOKT Tt 2= 5 g s i 2 ) 3 e 3
AL, FA TR 392 R ol S RS X A Y 4T T 6
AR — B R R A B, AR H AT
1T @ T A ESAE UL R 00 4R M A A, 4
BRI AT B AR

SR, 7L AR R 25 T 5
i) i) B RS Y ] LA SR S22 PR 2 5 [ 7 B A O
TROBE s AR AT LA S5t e S P TR BE Y — 4 i) o A
X — 73 A%t T A2 AR T a4
Gl HE R e R TS BRSO L,
J R BALT AN S 28 R U, SR 7 1) A ) A A
FhTH AR B Y Rl b DA RE AL ST 5 H A
N DSR2 8000 € B R, Tl JE WOT X
A =4S R AT ME N RS B

AR ) TAE, B RTABA R 265 T 3R Y
WY 2B 3 B EAT I . % K 25 AR T
T B R H DL WL BN BN 4R
ST A S R T LT 45k 2 e 56 2R R AR BT

IMNEN B R SR A BTk, 7 Jm =4S ) 54k
TP IR S e X S e 30 R 9 TR A ] e R e T
HENGIT R Z AR JLATDEE 50 R . R RAR Y Y
REA Rt — PRI AR,

Bigt

ATIFEK F R B IR, B R, P B A
7% B R B 5P X B W IR R T AR LS A
S T B ORI T Ak, i e B

2 £ X #

1 Goel. N- S- Models of Vegetation Canopy Reflectance and Their Use in

(References)

Estimation of Biophysical Parameters from Reflectance Data- Remote
Sensing Reviews, 1988, 4, 1—212.

2 Li Xiaowen, Ni Wenge. et al- Decoupling Path-scattering of Light in a
Homogeneous Layers and Multiple Bouncing at its Non-Lambertian Bot~
tom- Science in China ( Series k), 1996, 39(6), 656—669.

3 Wang Jindi, Li Xiaowen, Xiang Yueqin- TCT Algorithm Validation Us~
ing Measurement Data of Coniferous and Deciduous Crowns. Journal of
Remote Sensing » 1997, 1(Suppl.).62—70. [ 4. 2=/, T A
B JHBE e ] AR T g SO0 0 o A S BB 2R AR R 1
I B 1997, 1), 62—70. ]

4 Hapke, B- Bidirectional Reflectance Spectroscopy
Res-, 1981, 86(B4). 3039—3054.

5 Li Xiaowen, Wang Jindi, Strahler A- H. A Hybrid Geometric Optical-
Radiative Transfer Approach for Modeling Light Obsorption and Albedo

Journal Geo -

of Discontinuous Canopies- Science in China ( Series B), 1995, 38
(7). 807-816.

6P XidngYuegir -] ZhoucYwihlth ¢ flodan $ukai e et/ ald . Measutemetits, of Ra -
diation Transmittance and Reflectance of Discontinuous Canopies- Jour~

nal of Remote Sensing» 1997, 1 (Suppl.). 54—61. [1 A 28, & Ao



284 A N F3%

. ARG NSO R i S R S RAERE TR . BUNSHEOE 28 B LR, £ f 8

B 1997, 1 (), 5561, R SRR BB R S RLIT LA, 2 R R — 1
o= w4 HieI 10 A B HEH 1,

ERH . L, 1955 A BIBFFE 5, 1982 AR LT A AR

Modeling the Openness Distribution and Radiative Transmission within
Tree Crown Canopy, Measurement and Validation

WANG JinDi
(Institute of Remote Sensing Applications. Chinese Academy of Sciences: Beijing 100101)

XIANG YueQin
( Station for Agroecology and Emvironmental Technology, Institute of Geography, Chinese Academy of Sciences, Beijing 100101)

LI Xiao-Wen
(Institute of Remote Sensing Applications, Chinese Academy of Sciences, Beijing ~100101)

Abstract In the research of remote sensing mechanism. the Canopy Reflectance (CR) models established the relation
between the bidirectional reflectance feature and canopy structure - This makes the possibility to retrieve the canopy struc~
ture parameters from multiangular remote sensing data by CR model- In our Geometric-Optical BRDF modeling study for
forest canopy: we notice that the reflectance signature of sunlit crown is not uniform. a sub-model for modeling its feature
is needed to evaluate the contribution of this component to the BRDF of surface -

In this approach, to model the effect of canopy structure on the radiation transmittance and reflectance within
canopy > Li's path-scattering model for homogeneous layers is developed to calculate the transmittance in different layers
within crown- In the positions where the foliage volume density are lower: such as near the surface of crown, the contri-
bution of incident radiation is modeled by the openness distribution within tree crown, based on our directional gap proba-
bility model -

Field measurements were made in the apple orchard: North of Beijing- 3<3 trees was taken as a sample set- The
geometric size and foliage area volume density (FAVD) distribution of tree crowns were measured using our Tree Comput -
ed Tomography indirect measuring System (TCTS)- The solar radiation, diffused skylight, hemispherical radiation at the
given test points within and below the crowns were measured by LI"COR quantum sensor (LI-190SA, 400—700 nm).

The measured incident radiation was taken as input of the model to calculate the radiative transmission within and
below crowns, the canopy architecture was described by FAVD distribution and LAD- The measured radiation at points
was used to validate the calculated one- The model, measurements and validation results are presented in this paper,
which show that the modeled radiative transmission fit the measurement data very well - The simplified model is hopeful to
support the CR model inversion study -

Key words Radiative transmission, Canopy architecture. Openness



