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Com puter Smulation and Validation of BRF Data of Vegetation Canopy
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Abstract  Camputer sinulation model is based on the 3D realistic stmicture of vegetations and can sinulate the
canopy radiation regine In this paper taking winter wheat as an example its canopy BRF and spectum with
different LAT are simulated And in orer to qualify the computer simulated results firstly the computer
sinulated BRF is conpared with the measured data In addition. the camputer simulated spectrum is conpared
with the simulated and measured specttim Prosail model using From this study same conclusions are drawn:
(1) LAT is an important stucture parameter for vegetations and can depict their grow th course; (2) canopy BRF
and spectrum based on computer sinulation model are reliable and their precision can meet study demands So
computer sinulated results can be considered as the measured data for research under certain conditions
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Fig 1 The flow chart of computer sinulation

model combined radiosity
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Fig 2 The scene of winter wheat for different LAI values
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Table 1 The optical characteristics of soil and every

canponents of w inter wheat in the scene

LAK 3 LAT>3
A5 | BB /am
Rt H % i % RS % i %
556 1 0 1443 0. 0863 0. 1443 0. 0863
s 670, 2 0. 0736 0. 0114 0. 0736 0 0114
871 1 0 4772 0. 4608 0. 4772 0. 4608
556 1 0. 1547 0. 0037 0. 2188 0. 0044
2% 670, 2 0. 0700 0. 0012 0. 0831 00013
871 1 0. 4658 0 1214 0. 7169 0. 1105
556 1 0 1131 0 0. 1131 0
st} 57002 04507 0 0.15147 0
871 1 0. 2202 0 0. 2202 0
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Fig 3 Sinulated BRF distribution for winter wheat in
principle plane in green red and NIR bands
under different LAI values

(a) Green region; (b) Red region; (¢) NIR region
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Fig 4 The comparing results of measured data and simulated data in principle plane in Visible and NIR regions

(a) near infrared region; (b) visible region

ARV BB AL K 2518 518 B ] (SkyD & #0k
R KRB B 24 KRB DL BE &L B OK 58 B R
Skylk £y 102, i 7EBA K Skylal & T 90% , 1 52
PR O L 5 2 s R A DL ER AT S B A5 SR A —
TE RS 5 53— 77 T TH B AU AL X U G AT
TR R AR - 40 A& /N FZ 0 W A 43 A 4R )= BRE
M AR - A2 AL L v i A 43 A 2 AR 4 S 0 A 4R 4
A AR B L T LR G BLAR B 2% [ Al 25 25 AL
Rk —EIRE,

32 5 ProsaifR B HLREIE R LMK IS LR

N1 HE— 5 5 R v S UL R i W] SR A f
THE UL, BT 45 0] 0L D' 55 30T 20 Ah ik B i B A e S
I 2% {4 T Bl S0 64 3 1% A0 4% DAL Prosail( Prospect
SA IR AG 1) Y % 1% B0 HEAT L4, Prosail i AY
M NS HC T AR L LA B A ALA
MR R p R ENE o RN RGE p, K
PHRTOU A O, KFEHG LA ¢ MM R A 0, Wy
fLfA P, LA SR 2618 S ST 73 BT o i e i) Skyl
B S0 R RO A

& ST SEALBLALL 5L LA B2 Prosail #2480 7E K
BH R T0 Ff A0 5 62 ff 43 30 g 40.5F0 128.5° il 7
B R 1305 WM R T A 43 i 457 (& 5 Ca)) A
50° (&l 5Cb) )iy 3¢ 1k HF AE O L. iy LR 4
ATRAE S E LB ProsailB 0L 78 1L 400 AE 4 i
2 8 St A TR R A B o RS A e g B«
- ProsailfS AU AL L TH S WL B I BE e r HAH (& 6

(b)), MIE SHIE 6/ L 25 AT LLE L i B L
BB 55 S0 A0 e e 8 B R0 — BudE . (1
EHE B —w 20 i R - —J7 . 58 %L
WA MR E. BHNR & 7&K (.
Z RORA B N BN R 22 5 5 — J7 T T SR
LT T B & /N2 2053 19 06 2 e MR 1 R B S 6 )2 IR
S 4 A S DU SRR 1 AR AN R TR 2B Y — R L T 2
S AEHF AP NS 7 B 1 ISR PR L AR SR BT B AR Y
FEAS TN % B i 8 JEE 4 b [l 21 52 55 = 7 A B AR
B AS H bR 0 45 B AR X WA R 2 > 1
ANUNEF FE R X &N EAA S R R
A & R S N il =0 SR O v s e = V1 )
JT B A& /N 22 43 1 O 2 R R 5 S5 e )25 X9 R
PERFA A C =R ER T — @& 25 Wi AE 45 52 I
AR SEG R BT 25, XMEREE LEA
T BE R A0 1Y . R ST AR 45 AR A B R B A DL R
K F B 3 U £ R RE AR (8 4 0T R AR FE
SR, B S (WP RS Prosail 4
K FA R 2043 B 1 3 00 O 2 e MR 2 A TR A L TR I B
MTREA0L SR 0 FF & A5 3R 5 47 AR T - 55 52 IO 308 bE 4
BARER A B HEE 850m H B — &
2 (HIRE —RAE 6025 47 10T EHLBE I 45 iR
ZYCHE AN, 2 LR, o e 5% A LR 2
Radiosity /7 1% #p A~ AE AR 4 B0 1 Py ST 21 40 2
KB Xt B TR AL AR R AT T & SRR R R
FPE B b SAAS BESRAT MY 185 Bl s S vl o $din, /¥4 W
0,5 R HE B 52 DU B0 H0 1R 22



RERFE REYWHEE BRF ZBE 1 1H R PR S 56 iE 233

Prosail B0l ¥4

T T |

300 400 500 600 700 800 900 1000

e - T — r T
100 500 600 TO( 800 900 1000 1100
/nm

(a)

Bl 5 Sl g il v S LA AL 1% DA e Prosa il 8 Uk 1% AE W] DO 55 T AT Ah Uk B L B A R
Ca) MUK T Ff A0 0 5% £ 43 00 S 45 %R0 130 ChOMLIN IR TH1 £ A0 32 £ 43 1 50 0 130°

Fig 5 The comparing result of measured spectum: computer sinulated spectrum and Prosail simulated spectrum data

in Visible and NIR regions

(a) View zenith and azinuth are 45 and 130° respectively; (b) View zenith and azimuth are 50° and 130° respectively
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(a) The comparing result of computer sinulated data and measured data; (b) The comparing result of computer sinulated data and Prosail data
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