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ABSTRACT

Based on the comprehensive and analytical bidirectional reflectance model of  multicomponent vegetation canopy and the measured data from the field experiment in Experimental Farm  of   Zhejiang University ,HangZhou city of China in 1999 and 2000 , the bi-directional reflectance model of multicomponent rice canopies was developed, in which the features of  rice stand architecture  and the different characteristic of  rice in different growth stage was directly taken into account , the different components such as leaf , stem and ear of rice were  treated in different ways respectively. The result of comparison between the measured and the calculated data from the model established showed that the model could simulate the angular distribution characteristic of reflectance spectrum of rice canopies and the unsymmetrical distribution of the hotspot effect well. Especially, the model could simulate accurately   the   changing of   “hotspot”  location  with increasing  view zenith angle in  different rice growth  stage related to the  different  solar  zenith angle. The significant effect of  other component of rice on the canopy reflectance was identified by comparison with the result of the corresponding leaf canopy model.
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1.Introduction

Natural surfaces are  generally  non-Lambertian .  The  luminance  and  the   spectrum characteristics  from the surface of earth not only depend on the geometrical configuration and spectrum feature, but also correlate closely with the view  and  sun angles . It is, therefore, necessary to take into account the bidirectional reflectance distribution function(BRDF) of the target  to compare quantitatively the measurements acquired under different illumination and observation  conditions. Knowledge of the bi-directional properties of natural surfaces is particularly important for correcting images acquired  by satellites with wide-angle imagery sensors such as the Advanced Very High Resolution Radiometer(AVHRR) on board NOAA satellites or with variable view angle sensors such as the High Resolution Visible instrument(HRV) on board SPOT satellites. A number of field studies have documented the effects of changing sun and view angle on various vegetation canopies reflectance such as from soybean, cotton, wheat and corn etc. Rice is one of the main crops in China. In order to quantitatively and correctly to interpret rice spectral data and estimate the agronomic or structural parameters of  rice canopy  from reflectance measurements, it becomes increasingly important to thoroughly understand the interacting processes of electromagnetic radiation with rice elements and consequently  to modeling bidirectional 
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reflectance property  of  multicomponent  rice canopies.

The aim of this article is to construct the multicomponent bi-directional reflectance model  of  rice canopy 
based on field measured data  , the  feature of the rice stand architecture characteristic and the radiative transfer principle .The first part of this article presents the experimental results and then these results are compared  with  the results calculated   from the physical model in the second part. The simulating result , analysis and test of rice multicomponent bi-directional reflectance  model are described in the third part. The conclusion and discussion about further improvements and applications of these kinds of models are finally presented. 

2.Experiment

The bi-directional reflectance spectra of rice  canopy  was  measured with a   Fieldspec® spectroradiometer made by ASD(Analytical Spectral Device) company of America in the Experimental Farm  of HuaJiaChi Campus of  Zhejiang University ,which is located at HangZhou city of Zhejiang Province( 30027‘ N  and 120020‘E) in China. To measure the spectrum of  rice , a special  device has been designed  which consists of  two parts: a rack used to mount the spectroradiometer, and a semicircular metal base plank , along the periphery of which are regularly distributed 17 equidistant holes for controlling the position of the rack and regulating view angles of sensor(Fig.1). By adjusting the orientation of this semicircle we are able to make the viewing azimuthal  plane  coincide with the incident beam plane. This device can also guarantee that the spectroradiometer always aims at the same area of the target while the viewing angle is changing.Using this device , we can carry out the spectrum measurement with viewing angles from -600(opposite to the sun) to 600 at 7.50 intervals in the principal plane. The wave band is from 350nm to 1050nm ,spectrum absolution is 1.4nm. We measured spectrum in 4 azimuth angles: 00 , 900 , 1800  ,2700,while the azimuth angle of backward scattering direction was defined  00 and the other direction azimuth angle was calculated with clockwise. The reflectance of a reference plane ,which is always kept horizontal during the sampling period ,is measured before and after each round. The spectral reflectance and transmittance of rice leaves, stems and ears were measured with  a  Fieldspec® spectroradiometer and  1800-12 integrating sphere in the laboratory of the Institute of Agricultural Remote Sensing and Information Technology ,Zhejiang University. The background (soil mixing water sometimes shallow water) BRF and other various biophysical and  soil physical parameters(such as plant coverage ,leaf area index, mean leaf size, the frequency distribution of leaf inclination angle etc) were also measured in the same day as the rice canopy spectrum was measured  in the field.  Some  input  parameters for the implementation of the model are listed in Tables 1.

3.Multicomponet bi-directional reflectance model of rice canopy

Modeling the bi-directional reflectance distribution of vegetation canopies has been a highly active research field in remote sensing of vegetation in recent years. The earliest practical model to calculate the bi-directional reflectance factor(BRF) of plants was proposed by Suits(1972).Since then, various physical models have been developed.(Goel, 1988;Myneni et al.,1989).According to the physical theories on which they are based and the objects they are applied to, all models can be broadly divided into three categories. These are, geometrical optical models, radiative transfer models and computer/numerical simulation methods, and the second model again is divided into hybrid models and turbid media models. The  radiative transfer model is successfully applied to continuous vegetation covers(e.g. crop canopies) because in this case a vegetation canopy can be treated as a plane-parallel infinitely extended medium composed of layers of scattering elements with given optical properties.  Rice is continuous , horizontally homogeneous and dense crop canopies . Besides leaves, its components including stems, ears and flowers all contribute to the scattering and radiation of rice . The hotspot effect occurs because of the shadow of these different components and their shielding each other. That is ,rice stand architecture is a significant factor contributing to the hotspot effect . In existing rice canopy reflectance models, especially in those based on radiation transport theory , however, the leaf canopies often assumed for simplicity, and the roles of nonleaf organs are usually ignored (Kuusk,1995).
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	Table 1. The rice optical and architecture parameters in tillering stage (Aug.7,2000)


	
	wave (µm)
	L1
	Pm
	Rho
	Tau
	Ck
	Cn

	Leaf


	0.45-0.52
	
	
	0.15
	0.17
	
	

	
	0.52-0.60
	0.58
	0.05
	0.22
	0.26
	0.9
	1.1

	
	0.63-0.69
	
	
	0.14
	0.15
	
	

	Stem


	0.45-0.52
	
	
	0.22
	0
	
	

	
	0.52-0.60
	0.6
	0
	0.3
	0
	0.92
	1.3

	
	0.63-0.69
	
	
	0.23
	0
	
	


Note:L1: ratio of mean length to canopy height , cn: refraction coefficient of the foliage element, Pm: ratio of mean width of length(must<=1) , ck: surface smoothness factor of foliage, rho: reflectance of  foliage , tau: transmittance of foliage ,the negative exponential distribution coefficient of LAI density : Ln=5.57; field of view: FOV=30
In this article, based on the comprehensive and analytical bidirectional reflectance model of  multicomponent vegetation canopy , the bi-directional reflectance model of multicomponent rice canopies was developed, in which the features of  rice stand architecture  and the different characteristic of  rice in different growth stage was directly taken into account and the measured data from the field experiment in 1999 and 2000 were used  to construct the model .  

According to Qin(Qin W,1993,1994,1995 ) ,the total BRF can be calculated  as the sum of three corresponding components:

R(r0,r)=R1C(r0,r)+R1S(r0,r)+RM(r0,r)

Where R1C, R1s are two components of the first-order reflectance from canopy and soil respectively; and RM is the reflectance factor of multiple scattering from both foliage and soil. r0=r（θ0，φ0）is incident direction of sun(θ0 is zenith angle，φ0 is azimuth， in clockwise calculation from north direct)，r=r（θ，φ）is view direction。

R1C, and R1s are analytically evaluated as

R1C（r0,r）= R1CI（r0,r）+ R1CD（r）                       

R1CI（r0,r）=
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R1CD（r）=
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R1s（r0,r）= R1sI（r0,r）+ R1sD（r）

R1sI（r0,r）=βRS(r0,r)P(h,r0,r)                            
R1sD（r）=(1-β)
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R1CI, R1CD are two components of first-order reflectance from the canopy arising from incident direct and diffuse radiation ,respectively; R1sI, R1sD are those from soil elements.

h is the height of the canopy(m) , i is the number of components of canopy. 

Although the product of photosynthesis is the main substance base for rice growth in its whole growth stage, the magnitude of the contribution of light to rice  growth  is different in its different growth stage.For example, in tillering stage, the stronger the light that rice received from sun is , the more tillering numbers rice has. In heading stage, the stronger light result in much more the number of grains of each ear. Furthermore, a kind of new component----ear of rice appears in heading stage. According  to these features of rice stand architecture and the different  characteristic  in different growth stage, the number of components to take part in the calculation of the rice BRDF model was firstly decided when we constructed the rice BRDF, for example, in tillering stage, the component numbers is 2: leaf and stem; in mature stage, the number of components is 3: leaf , stem and ear. Secondly, rice is different  from wheat, its ear hang down, that have inclination angle like the rice leaf. Therefore, the ear component was treated as the leaf  in the calculation of rice BRF, the ear inclination angle was modeled by the two-parameter elliptical distribution function for uniform azimuthal  orientation of ears in the rice canopy  based on the assumption that stems are cylindrical and randomly distributed on the background. Hybrid models was used to calculated the joint probability from two directions( for example, solar and view direction) or overlap function. Thirdly, cylinder model was used to estimate the contribution of the erect canopy component :stem of rice canopy to the  rice canopy hotspot effect of the multicomponent  rice canopy. In addition, the analysis from the field measured data indicated  that the solar direct transmittance mainly depended on the second and third layer leaf  and the contribution  from the top and bottom  leaf  was little ,so we paid more attention to the middle leaf of rice when deciding the parameter of the transmission of rice leaf. Meanwhile , the analysis indicate that the transmission of stem almost equals to zero. Based on the parametering physical model mentioned above, we can calculate the rice BRF.

The  comparison  between the measured in 1999 and 2000 and the calculated data from the model established above showed that there is the same regulation between the measured in the two years and calculated data from  the  model. And then the linear model of measured data and calculated data of  rice bi-directional reflectance physical model in its different growth stage was gained through  further regression analysis .The whole process is shown in Figs. 2.  The comparison between the calculating and measured reflectance of  rice in principal plane (φn=00或φn=1800) (Aug.7.2000,10:33,θ0=240;Aug.28.2000,10:24,θ0=300;Oct.8.2000,10: 58,θ0=390) is shown in Fig. 3   

The model could simulate the angular distribution characteristic of reflectance spectrum of rice canopies and the unsymmetrical distribution of the hotspot effect well in different solar zenith angle in tillering stage ,heading stage and maturing stage respectively. Especially, the model could simulate accurately  the  changing of   “hotspot”  location  with increasing  view zenith angle in different rice growth  stage related to the  different  solar  zenith angle while  we measured the reflectance in field experiment  in almost  the same time . For example ,  the hotspot effect in tillering stage ,heading stage and ripening stage of rice canopies reached the peak at about 300 ,37.50 and 600 of  view zenith angle respectively,  and then it weaken distinctly with the increasing view zenith angle . In addition，the model  could throw out  the small reflectance peak of  forward  scattering  in rice ripening stage , the significant effect of  other component of rice on the canopy reflectance was identified by comparison with the result of the corresponding leaf canopy model(Li Yunmei , Wang Rencao,2001). The reflectance peck in forward scattering , however, has slightly departure . The  reason is that  the reflectance of  rice stem is usually higher than that of  rice  leaf  and the  transmission of rice stem is almost zero. Meanwhile, the rice stems reach to its growth peak and become one of  the main components affecting the rice BRF , the stem is assumed as  cylinder in rice BRDF. The error of stem reflectance  measured  in fields and that in laboratory  hereby is one of the main reason of  the  peak departure  of reflectance in forward scattering. In a word , the calculated and measured bidirectional reflectance in TM1, TM2 and TM3 all matched well in rice different growth stages.The curve of measured data is smooth because the measured data used in the calculation of BRF is average value of corresponding band(the spectrum resolution). Except that the view zenith angle equals to 00, the calculated result usually is larger than the measured reflectance when the view zenith angle change from –600 to 600 especially at the “hotspot” point. In order to further verify the model , t-test was performed with the measured and calculated reflectance. Some t-test results was shown in table.2.
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Fig3. Comparison between the calculating and measured reflectance of  rice in principal plane (φn=00 or φn=1800)

(Aug.7.2000,10:33,θ0=240;Aug.28.2000,10:24,θ0=300;Oct.8.2000,10: 58,θ0=390)

Table 2. The  T-test  result of calculating and measured reflectance

t-test     t​​​0.975=2.12        t0.995=2.9208          date

TM3（t calculated）     0.446                               2000-8-7

   TM1（t calculated）     0.0027                             2000-8-28

   TM3（t calculated）                         2.67              2000-8-28

The result of sensitivity analysis of t-test from table 2. proved the model is accepted in mathematics. 

4.Conclusion

Proper characterization and understanding of the BRDF of vegetated surfaces is an important building block in quantitative remote sensing quantitative of the earth. In this study, according to bi-directional reflectance model of multicomponent vegetation canopies, the BRDF of rice was developed based on field measured data, in which the rice stand architecture feature and characteristic of rice in different growth stage . The model mentioned above was used to simulate the bi-directional reflectance of rice in TM1,TM2 and TM3 band. The comparison between the measured and the calculated data from the model established showed that the model could simulate the angular distribution characteristic of reflectance spectrum of rice canopies and the unsymmetrical distribution of the hotspot effect well. Especially, the model could simulate accurately   the   changing of   “hotspot”  location  with increasing  view zenith angle in  different rice growth  stage related to the  different  solar  zenith angle and the small reflectance peck in forward scattering  in maturing stage. The simulating accuracy is obviously better the corresponding leaf canopy model and . the significant effect of  other component of rice on the canopy reflectance  and  the reliability of  the methods adopted in this study was identified. In addition, the measured data and knowledge of the mathmatics provided  rigorous validation and verification tests for the model above. But how to considering particularly the  contribution of non-leaf components such as ear to rice BRF in order to improve ,optimize the model and hereby invert easily the rice canopy structure parameters is what we need to do in the next study. 
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Fig. 1   Bidirectional reflectance measurement system
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Fig. 2. The flow chart of simulating the bi-directional reflectance of multicomponent  rice canopy
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		0		0.050966		0.081761		0.068695				0		0.2500110586		0.3004709904		0.2490216645						0		0.050966		0.2500110586		0.1990450586		0.0300110586						0		0.081761		0.3004709904		0.2187099904		0.0404709904						0		0.068695		0.2490216645		0.1803266645		0.0490216645

		7.5		0.05494		0.084312		0.071428				7.5		0.2660665281		0.3203045381		0.265940995						7.5		0.05494		0.2660665281		0.2111265281		0.0460665281						7.5		0.084312		0.3203045381		0.2359925381		0.0603045381						7.5		0.071428		0.265940995		0.194512995		0.065940995

		15		0.073896		0.102044		0.089277				15		0.2723593822		0.3536485795		0.2731802921						15		0.073896		0.2723593822		0.1984633822		0.0523593822						15		0.102044		0.3536485795		0.2516045795		0.0936485795						15		0.089277		0.2731802921		0.1839032921		0.0731802921

		22.5		0.07854		0.106872		0.094216				22.5		0.3400353099		0.4598537176		0.340966955						22.5		0.07854		0.3400353099		0.2614953099		0.1200353099						22.5		0.106872		0.4598537176		0.3529817176		0.1998537176						22.5		0.094216		0.340966955		0.246750955		0.140966955

		30		0.181068		0.219525		0.21263				30		0.4667817202		0.6070395755		0.4649052112						30		0.181068		0.4667817202		0.2857137202		0.2467817202						30		0.219525		0.6070395755		0.3875145755		0.3470395755						30		0.21263		0.4649052112		0.2522752112		0.2649052112

		37.5		0.051819		0.090304		0.071065				37.5		0.3310799569		0.4403929403		0.3303707324						37.5		0.051819		0.3310799569		0.2792609569		0.1110799569						37.5		0.090304		0.4403929403		0.3500889403		0.1803929403						37.5		0.071065		0.3303707324		0.2593057324		0.1303707324

		45		0.0458		0.08096		0.05816				45		0.2688317287		0.386867249		0.2690543215						45		0.0458		0.2688317287		0.2230317287		0.0488317287						45		0.08096		0.386867249		0.305907249		0.126867249						45		0.05816		0.2690543215		0.2108943215		0.0690543215

		52.5		0.042596		0.081307		0.055107				52.5		0.2792551827		0.3867660452		0.279636121						52.5		0.042596		0.2792551827		0.2366591827		0.0592551827						52.5		0.081307		0.3867660452		0.3054590452		0.1267660452						52.5		0.055107		0.279636121		0.224529121		0.079636121

		60		0.041682		0.084249		0.053198				60		0.2995332069		0.3891955989		0.2992342744						60		0.041682		0.2995332069		0.2578512069		0.0795332069						60		0.084249		0.3891955989		0.3049465989		0.1291955989						60		0.053198		0.2992342744		0.2460362744		0.0992342744

																														0.225181016														0.2653789032														0.2059491092

		val(cal)-Val(mea)

		-60		0.2426997612		0.2760632504		0.2232608533		average		0.2473412883		0.2321696761

		-52.5		0.2338211939		0.2580561392		0.2149189714				0.2355987682

		-45		0.2153728664		0.2163210535		0.1943773085				0.2086904095

		-37.5		0.1993986902		0.2164007366		0.1775283717				0.1977759328

		-30		0.1914197395		0.194688308		0.1655671627				0.1838917367

		-22.5		0.20569349		0.2216198984		0.18160054				0.2029713094

		-15		0.2000201548		0.2152381724		0.1779437697				0.1977340323

		-7.5		0.1870043015		0.1998485615		0.1674033123				0.1847520584

		0		0.1990450586		0.2187099904		0.1803266645				0.1993605711

		7.5		0.2111265281		0.2359925381		0.194512995				0.2138773537

		15		0.1984633822		0.2516045795		0.1839032921				0.2113237512

		22.5		0.2614953099		0.3529817176		0.246750955				0.2870759942

		30		0.2857137202		0.3875145755		0.2522752112				0.308501169

		37.5		0.2792609569		0.3500889403		0.2593057324				0.2962185432

		45		0.2230317287		0.305907249		0.2108943215				0.2466110997

		52.5		0.2366591827		0.3054590452		0.224529121				0.2555491163

		60		0.2578512069		0.3049465989		0.2460362744				0.26961136

		val(cal)-Val(mea)/val(cal)

		-60		0.8607908025		0.7793261928		0.7892956933

		-52.5		0.8378549955		0.7415595115		0.7679490653

		-45		0.8218617321		0.7034189273		0.7425746365

		-37.5		0.8017294714		0.6979616653		0.7122663212

		-30		0.7891978771		0.6493543016		0.6935268413

		-22.5		0.7998922736		0.7122242493		0.7113206262

		-15		0.7975280357		0.7129165105		0.709643962

		-7.5		0.7877702962		0.7042536325		0.7037794551

		0		0.7961450174		0.7278905365		0.7241404673

		7.5		0.7935102909		0.7367755059		0.7314141056

		15		0.7286820105		0.7114536692		0.6731938482

		22.5		0.7690239875		0.7675956594		0.7236799677

		30		0.6120927788		0.6383678942		0.5426379509

		37.5		0.8434849379		0.7949467584		0.784893173

		45		0.829633205		0.7907292483		0.7838354735

		52.5		0.8474656779		0.7897773059		0.802933184

		60		0.8608434756		0.7835304401		0.8222195632

		2000.8.7 Measured										2000.8.7 Calculation				first

						650		1200						650		1200

				-60		0.124085		0.2432				-60		0.7226576445		0.7378306246

				-52.5		0.132152		0.26583				-52.5		0.6637170995		0.6762489214

				-45		0.131074		0.245479				-45		0.6037748148		0.6083167801

				-37.5		0.130583		0.248876				-37.5		0.6427058732		0.6428041871

				-30		0.12577		0.232863				-30		0.6849695454		0.6715651612

				-22.5		0.118104		0.204633				-22.5		0.5726718895		0.5833940426

				-15		0.112851		0.182057				-15		0.5605858159		0.5603645375

				-7.5		0.106404		0.143246				-7.5		0.5593113832		0.5630343354

				0		0.10278		0.126671				0		0.5761316448		0.5680186199

				7.5		0.104874		0.140504				7.5		0.5856434401		0.5891166675

				15		0.123051		0.14512				15		0.623989638		0.6209051745

				22.5		0.129103		0.174232				22.5		0.7925763204		0.8022465804

				30		0.257307		0.340798				30		1.2109478211		1.194573222

				37.5		0.118384		0.212563				37.5		0.690657772		0.6989861403

				45		0.11275		0.213806				45		0.6949080086		0.6934469452

				52.5		0.118103		0.251055				52.5		0.72926871		0.7332582183

				60		0.124535		0.271325				60		0.785799743		0.7974531137
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反射率 Reflectance

成熟期（TM2）(2000-10-08)
Ripening stage（TM2）

0.056

0.06

0.058

0.08

0.058208772

0.1094380039

0.075380702

0.0920129726

0.066340351

0.0732976907

0.055533333

0.0499639531

0.049321053

0.0565604265

0.048692982

0.0502239464

0.046517544

0.0470163612

0.04222807

0.0426696717

0.042017544

0.0432476635

0.045670175

0.0489919414

0.052385965

0.0560498076

0.062784211

0.0657164062

0.077519298

0.0805348812

0.095454386

0.1022132731

0.112966667

0.1224575069

0.130626316

0.12118703

0.1577

0.2022132731

0.14

0.11

0.13

0.07



		8.28

				meagued								caculation

				450		540		640						450		520		640

		-60		0.0138		0.05497		0.014819				-60		0.2976898559		0.4158491728		0.2992015224

		-52.5		0.012344		0.049737		0.013556				-52.5		0.2767147569		0.3724535108		0.2750789871

		-45		0.01315		0.049279		0.01503				-45		0.2661855194		0.3572573284		0.2770411605

		-37.5		0.01523		0.049137		0.017158				-37.5		0.2520105374		0.3725301726		0.2592302548

		-30		0.019732		0.05204		0.022609				-30		0.2372453585		0.3468082415		0.253370757

		-22.5		0.022482		0.053582		0.025449				-22.5		0.2270571969		0.3356364164		0.2255548634

		-15		0.026576		0.056718		0.0302				-15		0.2391258212		0.3246732776		0.2371092842

		-7.5		0.028202		0.058349		0.032512				-7.5		0.2360891613		0.3181758168		0.2355646131

		0		0.03098		0.062856		0.035512				0		0.2466354247		0.3249273684		0.2433534235

		7.5		0.032638		0.066074		0.037567				7.5		0.2443265264		0.3407488276		0.244441318

		15		0.035212		0.072046		0.04066				15		0.2444340774		0.3245034145		0.2460513274

		22.5		0.037914		0.077784		0.043153				22.5		0.2679378363		0.3722197592		0.2729073194

		30		0.04166		0.084349		0.046791				30		0.4565750611		0.5934208286		0.4432539524

		37.5		0.044048		0.088891		0.04825				37.5		0.35771688		0.4615908908		0.3477836191

		45		0.04109		0.086425		0.044021				45		0.3275455321		0.4250155715		0.3290509648

		52.5		0.036148		0.081204		0.038365				52.5		0.3261749999		0.446546696		0.3276592355

		60		0.032116		0.076377		0.033063				60		0.3504249692		0.4824027079		0.3463261506

		val(cal)-Val(mea)

				450		520		640

		-60		0.2838898559		0.3608791728		0.2843825224		average		0.3097171837		0.2782308484

		-52.5		0.2643707569		0.3227165108		0.2615229871				0.2828700849

		-45		0.2530355194		0.3079783284		0.2620111605				0.2743416694

		-37.5		0.2367805374		0.3233931726		0.2420722548				0.2674153216

		-30		0.2175133585		0.2947682415		0.230761757				0.247681119

		-22.5		0.2045751969		0.2820544164		0.2001058634				0.2289118256

		-15		0.2125498212		0.2679552776		0.2069092842				0.2291381277

		-7.5		0.2078871613		0.2598268168		0.2030526131				0.2235888637

		0		0.2156554247		0.2620713684		0.2078414235				0.2285227388

		7.5		0.2116885264		0.2746748276		0.206874318				0.231079224

		15		0.2092220774		0.2524574145		0.2053913274				0.2223569397

		22.5		0.2300238363		0.2944357592		0.2297543194				0.2514046383

		30		0.4149150611		0.5090718286		0.3964629524				0.4401499474

		37.5		0.31366888		0.3726998908		0.2995336191				0.32863413

		45		0.2864555321		0.3385905715		0.2850299648				0.3033586895

		52.5		0.2900269999		0.365342696		0.2892942355				0.3148879771

		60		0.3183089692		0.4060257079		0.3132631506				0.3458659426

		val(cal)-Val(mea)/val(cal)

				450		520		640

		-60		0.9536430291		0.8678126504		0.9504715087

		-52.5		0.9553908865		0.8664611863		0.9507196092

		-45		0.9505983645		0.8620630115		0.9457481337

		-37.5		0.9395660191		0.8680992746		0.9338117381

		-30		0.9168287206		0.8499458958		0.9107671293

		-22.5		0.900985301		0.8403570132		0.887171575

		-15		0.8888618558		0.8253074586		0.8726325707

		-7.5		0.8805451303		0.8166139696		0.8619826655

		0		0.874389496		0.8065536913		0.8540723221

		7.5		0.8664164695		0.806091776		0.8463148525

		15		0.8559447996		0.7779807645		0.8347499262

		22.5		0.8584970285		0.7910266769		0.8418767218

		30		0.9087554193		0.8578597246		0.8944374895

		37.5		0.8768635128		0.8074247093		0.8612643111

		45		0.8745517921		0.7966545092		0.8662182923

		52.5		0.8891760558		0.818151157		0.8829118919

		60		0.9083512797		0.8416737743		0.9045321875





		2000.8.28		LAI=2								2000.8.28		LAI=2

				meagued								calculation

				450		520		640						450		540		650						450mea		450cal		cal-mea		cal-0.22

		-60		0.0138		0.05497		0.014819				-60		0.2976898559		0.4158491728		0.2992015224				-60		0.0138		0.2976898559		0.2838898559		0.0776898559

		-52.5		0.012344		0.049737		0.013556				-52.5		0.2767147569		0.3724535108		0.2750789871				-52.5		0.012344		0.2767147569		0.2643707569		0.0567147569

		-45		0.01315		0.049279		0.01503				-45		0.2661855194		0.3572573284		0.2770411605				-45		0.01315		0.2661855194		0.2530355194		0.0461855194

		-37.5		0.01523		0.049137		0.017158				-37.5		0.2520105374		0.3725301726		0.2592302548				-37.5		0.01523		0.2520105374		0.2367805374		0.0320105374

		-30		0.019732		0.05204		0.022609				-30		0.2372453585		0.3468082415		0.253370757				-30		0.019732		0.2372453585		0.2175133585		0.0172453585

		-22.5		0.022482		0.053582		0.025449				-22.5		0.2270571969		0.3356364164		0.2255548634				-22.5		0.022482		0.2270571969		0.2045751969		0.0070571969

		-15		0.026576		0.056718		0.0302				-15		0.2391258212		0.3246732776		0.2371092842				-15		0.026576		0.2391258212		0.2125498212		0.0191258212

		-7.5		0.028202		0.058349		0.032512				-7.5		0.2360891613		0.3181758168		0.2355646131				-7.5		0.028202		0.2360891613		0.2078871613		0.0160891613

		0		0.03098		0.062856		0.035512				0		0.2466354247		0.3249273684		0.2433534235				0		0.03098		0.2466354247		0.2156554247		0.0266354247

		7.5		0.032638		0.066074		0.037567				7.5		0.2443265264		0.3407488276		0.244441318				7.5		0.032638		0.2443265264		0.2116885264		0.0243265264

		15		0.035212		0.072046		0.04066				15		0.2444340774		0.3245034145		0.2460513274				15		0.035212		0.2444340774		0.2092220774		0.0244340774

		22.5		0.037914		0.077784		0.043153				22.5		0.2679378363		0.3722197592		0.2729073194				22.5		0.037914		0.2679378363		0.2300238363		0.0479378363

		30		0.04166		0.084349		0.046791				30		0.4565750611		0.5934208286		0.4432539524				30		0.04166		0.4565750611		0.4149150611		0.2365750611

		37.5		0.044048		0.088891		0.04825				37.5		0.35771688		0.4615908908		0.3477836191				37.5		0.044048		0.35771688		0.31366888		0.13771688

		45		0.04109		0.086425		0.044021				45		0.3275455321		0.4250155715		0.3290509648				45		0.04109		0.3275455321		0.2864555321		0.1075455321

		52.5		0.036148		0.081204		0.038365				52.5		0.3261749999		0.446546696		0.3276592355				52.5		0.036148		0.3261749999		0.2900269999		0.1061749999

		60		0.032116		0.076377		0.033063				60		0.3504249692		0.4824027079		0.3463261506				60		0.032116		0.3504249692		0.3183089692		0.1304249692

																												0.2570922067

												2000.8.28

		2000.8.28		LAI=4.2		N4		measure				calculation		LAI=4.2

				450		520		640						450		540		650

		-60		0.01039		0.044991		0.010053				-60		0.5493038923		0.7441186531		0.5465002109						450mea		450calN4		cal-mea		cal-0.30		mea*10		450cal N1xg				(M-0.3)/10

		-52.5		0.009522		0.042505		0.009044				-52.5		0.4630849458		0.625593138		0.467752343				-60		0.0138		0.5493038923		0.5355038923		0.2493038923		0.138		0.2776898559		0.0277689856		0.0249303892

		-45		0.009074		0.038414		0.008874				-45		0.4601060722		0.6048226254		0.4701523068				-52.5		0.012344		0.4630849458		0.4507409458		0.1630849458		0.12344		0.2767147569		0.0276714757		0.0163084946

		-37.5		0.008956		0.034005		0.008935				-37.5		0.5213562107		0.7022148923		0.4972582245				-45		0.01315		0.4601060722		0.4469560722		0.1601060722		0.1315		0.2661855194		0.0266185519		0.0160106072

		-30		0.00988		0.031065		0.010009				-30		0.4084869773		0.5689440996		0.4204392714				-37.5		0.01523		0.5213562107		0.5061262107		0.2213562107		0.1523		0.2520105374		0.0252010537		0.0221356211

		-22.5		0.01076		0.030446		0.011384				-22.5		0.3489886031		0.5088064605		0.3516526788				-30		0.019732		0.4084869773		0.3887549773		0.1084869773		0.19732		0.2372453585		0.0237245359		0.0108486977

		-15		0.012282		0.02993		0.012633				-15		0.3667121899		0.5230124224		0.3857737429				-22.5		0.022482		0.3489886031		0.3265066031		0.0489886031		0.22482		0.2270571969		0.0227057197		0.0048988603

		-7.5		0.014278		0.030732		0.014987				-7.5		0.3734453038		0.5141837436		0.3837602176				-15		0.026576		0.3667121899		0.3401361899		0.0667121899		0.26576		0.2391258212		0.0239125821		0.006671219

		0		0.016072		0.032886		0.016633				0		0.3964184701		0.5202188564		0.3920577865				-7.5		0.028202		0.3734453038		0.3452433038		0.0734453038		0.28202		0.2360891613		0.0236089161		0.0073445304

		7.5		0.019676		0.039098		0.020647				7.5		0.4035448474		0.5606448742		0.406856512				0		0.03098		0.3964184701		0.3654384701		0.0964184701		0.3098		0.2466354247		0.0246635425		0.009641847

		15		0.024736		0.047937		0.025293				15		0.4292644593		0.5706420171		0.4346151299				7.5		0.032638		0.4035448474		0.3709068474		0.1035448474		0.32638		0.2443265264		0.0244326526		0.0103544847

		22.5		0.029876		0.056232		0.029686				22.5		0.4957616239		0.6901134163		0.5100118591				15		0.035212		0.4292644593		0.3940524593		0.1292644593		0.35212		0.2444340774		0.0244434077		0.0129264459

		30		0.036854		0.067533		0.036351				30		2.1912729516		3.0033253868		2.2377031969				22.5		0.037914		0.4957616239		0.4578476239		0.1957616239		0.37914		0.2679378363		0.0267937836		0.0195761624

		37.5		0.038716		0.071816		0.037237				37.5		0.7698885183		0.9871810997		0.7472402813				30		0.04166		2.1912729516		2.1496129516		1.8912729516		0.4166		0.3565750611		0.0356575061		0.1891272952

		45		0.035692		0.070819		0.03447				45		0.653495281		0.8384612881		0.6507037289				37.5		0.044048		0.7698885183		0.7258405183		0.4698885183		0.44048		0.45771688		0.045771688		0.0469888518

		52.5		0.032488		0.06896		0.030502				52.5		0.6394137529		0.8713177458		0.6464135997				45		0.04109		0.653495281		0.612405281		0.353495281		0.4109		0.3275455321		0.0327545532		0.0353495281

		60		0.032226		0.073065		0.031063				60		0.6962104045		0.9497421092		0.6924838276				52.5		0.036148		0.6394137529		0.6032657529		0.3394137529		0.36148		0.3261749999		0.0326175		0.0339413753

																						60		0.032116		0.6962104045		0.6640944045		0.3962104045		0.32116		0.3504249692		0.0350424969		0.0396210405

		2000.8.28		N4																								0.5696136767		-0.38

				TM1		TM1		TM1		TM2		TM2		TM2		TM3				TM3

				measured		calculation		(M-0.3)/10		520mea		540calN4(xg)		cal/10		650mea		650calN4		650calN4(xg)

		-60		0.0138		0.5493038923		0.0249303892		0.05497		0.7441186531		0.0744118653		0.014819		0.5465002109		0.0546500211				520mea		540calN4		cal-mea		cal-0.40		mea*10		540calN1		540calN4(xg)

		-52.5		0.012344		0.4630849458		0.0163084946		0.049737		0.625593138		0.0625593138		0.013556		0.467752343		0.0467752343		-60		0.05497		0.7441186531		0.6891486531		0.2891486531		0.5497		0.4158491728		0.7441186531		0.0744118653

		-45		0.01315		0.4601060722		0.0160106072		0.049279		0.555		0.0555		0.01503		0.4701523068		0.0470152307		-52.5		0.049737		0.625593138		0.575856138		0.175856138		0.49737		0.3724535108		0.625593138		0.0625593138

		-37.5		0.01523		0.5213562107		0.0221356211		0.049137		0.544		0.0544		0.017158		0.4972582245		0.0497258224		-45		0.049279		0.6048226254		0.5555436254		0.1555436254		0.49279		0.3572573284		0.555		0.0555

		-30		0.019732		0.4084869773		0.0108486977		0.05204		0.5689440996		0.05689441		0.022609		0.4204392714		0.0420439271		-37.5		0.049137		0.7022148923		0.6530778923		0.2530778923		0.49137		0.3725301726		0.544		0.0544

		-22.5		0.022482		0.3489886031		0.0048988603		0.053582		0.555		0.0555		0.025449		0.3516526788		0.0351652679		-30		0.05204		0.5689440996		0.5169040996		0.1169040996		0.5204		0.3468082415		0.5689440996		0.05689441

		-15		0.026576		0.3667121899		0.006671219		0.056718		0.533		0.0533		0.0302		0.3857737429		0.0385773743		-22.5		0.053582		0.5088064605		0.4552244605		0.0552244605		0.53582		0.3356364164		0.555		0.0555

		-7.5		0.028202		0.3734453038		0.0073445304		0.058349		0.544		0.0544		0.032512		0.3837602176		0.0383760218		-15		0.056718		0.5230124224		0.4662944224		0.0662944224		0.56718		0.3246732776		0.533		0.0533

		0		0.03098		0.3964184701		0.009641847		0.062856		0.578		0.0578		0.035512		0.3920577865		0.0392057786		-7.5		0.058349		0.5141837436		0.4558347436		0.0558347436		0.58349		0.3181758168		0.544		0.0544

		7.5		0.032638		0.4035448474		0.0103544847		0.066074		0.606		0.0606		0.037567		0.406856512		0.0406856512		0		0.062856		0.5202188564		0.4573628564		0.0573628564		0.62856		0.3249273684		0.578		0.0578

		15		0.035212		0.4292644593		0.0129264459		0.072046		0.673		0.0673		0.04066		0.4346151299		0.043461513		7.5		0.066074		0.5606448742		0.4945708742		0.0945708742		0.66074		0.3407488276		0.606		0.0606

		22.5		0.037914		0.4957616239		0.0195761624		0.077784		0.729		0.0729		0.043153		0.5100118591		0.0510011859		15		0.072046		0.5706420171		0.4985960171		0.0985960171		0.72046		0.3245034145		0.673		0.0673

		30		0.04166		2.1912729516		0.1891272952		0.084349		0.875		0.0875		0.046791		2.2377031969		0.2237703197		22.5		0.077784		0.6901134163		0.6123294163		0.2123294163		0.77784		0.3722197592		0.729		0.0729

		37.5		0.044048		0.7698885183		0.0469888518		0.088891		1.0571810997		0.10571811		0.04825		0.7472402813		0.0747240281		30		0.084349		3.0033253868		2.9189763868		2.5189763868		0.84349		0.5934208286		0.875		0.0875

		45		0.04109		0.653495281		0.0353495281		0.086425		0.892		0.0892		0.044021		0.6507037289		0.0650703729		37.5		0.088891		0.9871810997		0.8982900997		0.4982900997		0.88891		0.4615908908		1.0571810997		0.10571811

		52.5		0.036148		0.6394137529		0.0339413753		0.081204		0.852		0.0852		0.038365		0.6464135997		0.06464136		45		0.086425		0.8384612881		0.7520362881		0.3520362881		0.86425		0.4250155715		0.892		0.0892

		60		0.032116		0.6962104045		0.0396210405		0.076377		0.8		0.08		0.033063		0.6924838276		0.0692483828		52.5		0.081204		0.8713177458		0.7901137458		0.3901137458		0.81204		0.446546696		0.852		0.0852

																						60		0.076377		0.9497421092		0.8733651092		0.4733651092		0.76377		0.4824027079		0.8		0.08

																												0.7449132252

																								650mea		650calN4		cal-mea		cal-0.30		mea*10		650calN1		650calN4(xg)

																						-60		0.014819		0.5465002109		0.5316812109		0.2465002109		0.14819		0.2992015224		0.0546500211

																						-52.5		0.013556		0.467752343		0.454196343		0.167752343		0.13556		0.2750789871		0.0467752343

																						-45		0.01503		0.4701523068		0.4551223068		0.1701523068		0.1503		0.2770411605		0.0470152307

																						-37.5		0.017158		0.4972582245		0.4801002245		0.1972582245		0.17158		0.2592302548		0.0497258224

																						-30		0.022609		0.4204392714		0.3978302714		0.1204392714		0.22609		0.253370757		0.0420439271

																						-22.5		0.025449		0.3516526788		0.3262036788		0.0516526788		0.25449		0.2255548634		0.0351652679

																						-15		0.0302		0.3857737429		0.3555737429		0.0857737429		0.302		0.2371092842		0.0385773743

																						-7.5		0.032512		0.3837602176		0.3512482176		0.0837602176		0.32512		0.2355646131		0.0383760218

																						0		0.035512		0.3920577865		0.3565457865		0.0920577865		0.35512		0.2433534235		0.0392057786

																						7.5		0.037567		0.406856512		0.369289512		0.106856512		0.37567		0.244441318		0.0406856512

																						15		0.04066		0.4346151299		0.3939551299		0.1346151299		0.4066		0.2460513274		0.043461513

																						22.5		0.043153		0.5100118591		0.4668588591		0.2100118591		0.43153		0.2729073194		0.0510011859

																						30		0.046791		2.2377031969		2.1909121969		1.9377031969		0.46791		0.4432539524		0.2237703197

																						37.5		0.04825		0.7472402813		0.6989902813		0.4472402813		0.4825		0.3477836191		0.0747240281

																						45		0.044021		0.6507037289		0.6066827289		0.3507037289		0.44021		0.3290509648		0.0650703729

																						52.5		0.038365		0.6464135997		0.6080485997		0.3464135997		0.38365		0.3276592355		0.06464136

																						60		0.033063		0.6924838276		0.6594208276		0.3924838276		0.33063		0.3463261506		0.0692483828

																												0.5707447011
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实测值

计算值

观测天顶角（度）

反射率

水稻抽穗期（Tm2波段0.52-0.60nm）
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实测值

计算值

观测天顶角（度）

反射率
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实测值 Measured

计算值 Calculation

观测天顶角（度）
View  zenith（degree）

反射率 Reflectance

抽穗期（TM3）(2000.8.28)
Heading stage（TM3）
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TM1 measured

TM1 (M-0.3)/10

TM2 520mea

TM2 cal/10

TM3 650mea

TM3 650calN4(xg)

2000.8.28 N4 BRF
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实测值 Measured

计算值 Calculation

观测天顶角（度）
View　zenith（degree）

反射率 Reflectance

抽穗期（Tm2）(2000.8.28)
Heading stage
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实测值 Measured

计算值 Calculated

观测天顶角（度）
View  zenith angle（in degree）

反射率 Reflectance

抽穗期（TM3）(2000.8.28)
Heading stage（TM3）
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实测值 Measured

计算值 Calculated

观测天顶角（度）
View　zenith（degree）

反射率 Reflectance
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		9.18		measured

						0.45-0.52		0.52-0.60		0.63-0.69

				-60		0.039796		0.094223		0.047396		zn1b30

				-52.5		0.03976		0.088798246		0.047430233		zn1b37.5

				-45		0.037498		0.080567		0.045058		zn1b45

				-37.5		0.03234		0.068970175		0.039762791		zn1b52.5

				-30		0.023588		0.049425		0.029319		zn1b60

				-22.5		0.023642		0.050068421		0.030553488		zn1b67.5

				-15		0.021518		0.04634		0.027788		zn1b75

				-7.5		0.021682		0.044573684		0.029665116		zn1b82.5

				0		0.019928		0.043347		0.02851		zn1b90

				7.5		0.01803		0.042307018		0.024206977		zn1f82.5

				15		0.013834		0.041179		0.017944		zn1f75

				22.5		0.013114		0.042936842		0.017167442		zn1f67.5

				30		0.013906		0.046661		0.017637		zn1f60

				37.5		0.015502		0.052761404		0.019255814		zn1f52.5

				45		0.0178556		0.060014		0.021716		zn1f45

				52.5		0.03976		0.088798246		0.047430233		zn1f37.5

				60		0.013262		0.04664		0.016393		zn1f30





		

		绿光z		日期														红光z

		观测天顶角		8.19		8.28		9.03		9.11		9.24		9.29		10.18		观测天顶角		8.19		8.28		9.03		9.11		9.24		9.29		10.18

		-60		0.042635		0.051011		0.042635		0.03744		0.046302		0.048411				-60		0.015465		0.017091		0.010958		0.007814		0.01496		0.022749

		-52.5		0.039614		0.047209		0.039614		0.031709		0.0379		0.04464				-52.5		0.015679		0.015091		0.010837		0.006963		0.0119		0.021397

		-45		0.038409		0.04484		0.035107		0.027396		0.033295		0.039737				-45		0.015463		0.014709		0.009333		0.005626		0.010295		0.020274

		-37.5		0.035795		0.043991		0.032144		0.024475		0.032144		0.032144				-37.5		0.014967		0.016442		0.009181		0.005484		0.011077		0.016595

		-30		0.034491		0.042202		0.028644		0.022512		0.028644		0.03013				-30		0.016144		0.016828		0.008867		0.005567		0.009837		0.015186

		-22.5		0.033521		0.040177		0.025781		0.020175		0.028028		0.028028				-22.5		0.017674		0.017674		0.009337		0.005388		0.011474		0.014879

		-15		0.03266		0.041005		0.023396		0.020305		0.027072		0.028856				-15		0.017198		0.018523		0.008765		0.006595		0.01313		0.015988

		-7.5		0.041223		0.041223		0.022488		0.022488		0.028219		0.034182				-7.5		0.026242		0.019056		0.009635		0.0087		0.014714		0.020426

		0		0.048618		0.042426		0.023846		0.027737		0.030946		0.042426				0		0.034335		0.020242		0.010991		0.011516		0.016644		0.027347

		7.5		0.051735		0.044002		0.026221		0.03417		0.035065		0.050496				7.5		0.039449		0.020402		0.012249		0.014802		0.020402		0.033167

		15		0.057381		0.047316		0.035021		0.039979		0.042007		0.062007				15		0.0428		0.021965		0.017226		0.017226		0.024107		0.040102

		22.5		0.066953		0.051498		0.041639		0.045793		0.049321		0.066953				22.5		0.045756		0.023716		0.02073		0.020526		0.028507		0.042202

		30		0.071933		0.054163		0.047547		0.052077		0.057333		0.071933				30		0.047879		0.024535		0.023635		0.024028		0.032926		0.044847

		37.5		0.071819		0.059558		0.055918		0.055918		0.062428		0.075367				37.5		0.046056		0.026291		0.027488		0.024881		0.034405		0.045156

		45		0.069351		0.059591		0.059591		0.059591		0.071454		0.080842				45		0.040774		0.024556		0.028535		0.025807		0.039044		0.048502

		52.5		0.068286		0.062946		0.059786		0.061549		0.08173		0.088577				52.5		0.037174		0.026893		0.026893		0.025856		0.044409		0.054916

		60		0.070477		0.06446		0.059095		0.06446		0.086121		0.088184				60		0.033286		0.025758		0.04909		0.026735		0.046263		0.053667
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Measured

Calculated

View zenith angle（in degree）

Reflectance

Tillering  stage (TM1)
(2000-08-07)

0.03925

0.0619497612

0.04525

0.0590711939

0.046682

0.0420548664

0.049312

0.0287106902

0.05113

0.0225497395

0.051458

0.03715149

0.05078

0.0308001548

0.05038

0.0173843015

0.050966

0.0300110586

0.05494

0.0460665281

0.073896

0.0523593822

0.07854

0.1200353099

0.181068

0.2467817202

0.051819

0.1110799569

0.0458

0.0488317287

0.042596

0.0592551827

0.041682
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0807

		

		0807 meagued										0807 caculation

				450		540		650						450		540		650								450(mea)		450(cal)		cal-mea		450(cal)-0.22								540mea		540cal		cal-mea		540(cal)-0.26								650mea		650cal		cal-mea		650(cal)-0.20

		-60		0.03925		0.07817		0.0596				-60		0.2819497612		0.3542332504		0.2828608533						-60		0.03925		0.2819497612		0.2426997612		0.0619497612						-60		0.07817		0.3542332504		0.2760632504		0.0942332504						-60		0.0596		0.2828608533		0.2232608533		0.0828608533

		-52.5		0.04525		0.089935		0.064942				-52.5		0.2790711939		0.3479911392		0.2798609714						-52.5		0.04525		0.2790711939		0.2338211939		0.0590711939						-52.5		0.089935		0.3479911392		0.2580561392		0.0879911392						-52.5		0.064942		0.2798609714		0.2149189714		0.0798609714

		-45		0.046682		0.091207		0.067384				-45		0.2620548664		0.3075280535		0.2617613085						-45		0.046682		0.2620548664		0.2153728664		0.0420548664						-45		0.091207		0.3075280535		0.2163210535		0.0475280535						-45		0.067384		0.2617613085		0.1943773085		0.0617613085

		-37.5		0.049312		0.093646		0.071716				-37.5		0.2487106902		0.3100467366		0.2492443717						-37.5		0.049312		0.2487106902		0.1993986902		0.0287106902						-37.5		0.093646		0.3100467366		0.2164007366		0.0500467366						-37.5		0.071716		0.2492443717		0.1775283717		0.0492443717

		-30		0.05113		0.10513		0.073165				-30		0.2425497395		0.299818308		0.2387321627						-30		0.05113		0.2425497395		0.1914197395		0.0225497395						-30		0.10513		0.299818308		0.194688308		0.039818308						-30		0.073165		0.2387321627		0.1655671627		0.0387321627

		-22.5		0.051458		0.089546		0.0737				-22.5		0.25715149		0.3111658984		0.25530054						-22.5		0.051458		0.25715149		0.20569349		0.03715149						-22.5		0.089546		0.3111658984		0.2216198984		0.0511658984						-22.5		0.0737		0.25530054		0.18160054		0.05530054

		-15		0.05078		0.086674		0.072807				-15		0.2508001548		0.3019121724		0.2507507697						-15		0.05078		0.2508001548		0.2000201548		0.0308001548						-15		0.086674		0.3019121724		0.2152381724		0.0419121724						-15		0.072807		0.2507507697		0.1779437697		0.0507507697

		-7.5		0.05038		0.083925		0.07046				-7.5		0.2373843015		0.2837735615		0.2378633123						-7.5		0.05038		0.2373843015		0.1870043015		0.0173843015						-7.5		0.083925		0.2837735615		0.1998485615		0.0237735615						-7.5		0.07046		0.2378633123		0.1674033123		0.0378633123

		0		0.050966		0.081761		0.068695				0		0.2500110586		0.3004709904		0.2490216645						0		0.050966		0.2500110586		0.1990450586		0.0300110586						0		0.081761		0.3004709904		0.2187099904		0.0404709904						0		0.068695		0.2490216645		0.1803266645		0.0490216645

		7.5		0.05494		0.084312		0.071428				7.5		0.2660665281		0.3203045381		0.265940995						7.5		0.05494		0.2660665281		0.2111265281		0.0460665281						7.5		0.084312		0.3203045381		0.2359925381		0.0603045381						7.5		0.071428		0.265940995		0.194512995		0.065940995

		15		0.073896		0.102044		0.089277				15		0.2723593822		0.3536485795		0.2731802921						15		0.073896		0.2723593822		0.1984633822		0.0523593822						15		0.102044		0.3536485795		0.2516045795		0.0936485795						15		0.089277		0.2731802921		0.1839032921		0.0731802921

		22.5		0.07854		0.106872		0.094216				22.5		0.3400353099		0.4598537176		0.340966955						22.5		0.07854		0.3400353099		0.2614953099		0.1200353099						22.5		0.106872		0.4598537176		0.3529817176		0.1998537176						22.5		0.094216		0.340966955		0.246750955		0.140966955

		30		0.181068		0.219525		0.21263				30		0.4667817202		0.6070395755		0.4649052112						30		0.181068		0.4667817202		0.2857137202		0.2467817202						30		0.219525		0.6070395755		0.3875145755		0.3470395755						30		0.21263		0.4649052112		0.2522752112		0.2649052112

		37.5		0.051819		0.090304		0.071065				37.5		0.3310799569		0.4403929403		0.3303707324						37.5		0.051819		0.3310799569		0.2792609569		0.1110799569						37.5		0.090304		0.4403929403		0.3500889403		0.1803929403						37.5		0.071065		0.3303707324		0.2593057324		0.1303707324

		45		0.0458		0.08096		0.05816				45		0.2688317287		0.386867249		0.2690543215						45		0.0458		0.2688317287		0.2230317287		0.0488317287						45		0.08096		0.386867249		0.305907249		0.126867249						45		0.05816		0.2690543215		0.2108943215		0.0690543215

		52.5		0.042596		0.081307		0.055107				52.5		0.2792551827		0.3867660452		0.279636121						52.5		0.042596		0.2792551827		0.2366591827		0.0592551827						52.5		0.081307		0.3867660452		0.3054590452		0.1267660452						52.5		0.055107		0.279636121		0.224529121		0.079636121

		60		0.041682		0.084249		0.053198				60		0.2995332069		0.3891955989		0.2992342744						60		0.041682		0.2995332069		0.2578512069		0.0795332069						60		0.084249		0.3891955989		0.3049465989		0.1291955989						60		0.053198		0.2992342744		0.2460362744		0.0992342744

																														0.225181016														0.2653789032														0.2059491092

		val(cal)-Val(mea)

		-60		0.2426997612		0.2760632504		0.2232608533		average		0.2473412883		0.2321696761

		-52.5		0.2338211939		0.2580561392		0.2149189714				0.2355987682

		-45		0.2153728664		0.2163210535		0.1943773085				0.2086904095

		-37.5		0.1993986902		0.2164007366		0.1775283717				0.1977759328

		-30		0.1914197395		0.194688308		0.1655671627				0.1838917367

		-22.5		0.20569349		0.2216198984		0.18160054				0.2029713094

		-15		0.2000201548		0.2152381724		0.1779437697				0.1977340323

		-7.5		0.1870043015		0.1998485615		0.1674033123				0.1847520584

		0		0.1990450586		0.2187099904		0.1803266645				0.1993605711

		7.5		0.2111265281		0.2359925381		0.194512995				0.2138773537

		15		0.1984633822		0.2516045795		0.1839032921				0.2113237512

		22.5		0.2614953099		0.3529817176		0.246750955				0.2870759942

		30		0.2857137202		0.3875145755		0.2522752112				0.308501169

		37.5		0.2792609569		0.3500889403		0.2593057324				0.2962185432

		45		0.2230317287		0.305907249		0.2108943215				0.2466110997

		52.5		0.2366591827		0.3054590452		0.224529121				0.2555491163

		60		0.2578512069		0.3049465989		0.2460362744				0.26961136

		val(cal)-Val(mea)/val(cal)

		-60		0.8607908025		0.7793261928		0.7892956933

		-52.5		0.8378549955		0.7415595115		0.7679490653

		-45		0.8218617321		0.7034189273		0.7425746365

		-37.5		0.8017294714		0.6979616653		0.7122663212

		-30		0.7891978771		0.6493543016		0.6935268413

		-22.5		0.7998922736		0.7122242493		0.7113206262

		-15		0.7975280357		0.7129165105		0.709643962

		-7.5		0.7877702962		0.7042536325		0.7037794551

		0		0.7961450174		0.7278905365		0.7241404673

		7.5		0.7935102909		0.7367755059		0.7314141056

		15		0.7286820105		0.7114536692		0.6731938482

		22.5		0.7690239875		0.7675956594		0.7236799677

		30		0.6120927788		0.6383678942		0.5426379509

		37.5		0.8434849379		0.7949467584		0.784893173

		45		0.829633205		0.7907292483		0.7838354735

		52.5		0.8474656779		0.7897773059		0.802933184

		60		0.8608434756		0.7835304401		0.8222195632

		2000.8.7 Measured										2000.8.7 Calculation				first

						650		1200						650		1200

				-60		0.124085		0.2432				-60		0.7226576445		0.7378306246

				-52.5		0.132152		0.26583				-52.5		0.6637170995		0.6762489214

				-45		0.131074		0.245479				-45		0.6037748148		0.6083167801

				-37.5		0.130583		0.248876				-37.5		0.6427058732		0.6428041871

				-30		0.12577		0.232863				-30		0.6849695454		0.6715651612

				-22.5		0.118104		0.204633				-22.5		0.5726718895		0.5833940426

				-15		0.112851		0.182057				-15		0.5605858159		0.5603645375

				-7.5		0.106404		0.143246				-7.5		0.5593113832		0.5630343354

				0		0.10278		0.126671				0		0.5761316448		0.5680186199

				7.5		0.104874		0.140504				7.5		0.5856434401		0.5891166675

				15		0.123051		0.14512				15		0.623989638		0.6209051745

				22.5		0.129103		0.174232				22.5		0.7925763204		0.8022465804

				30		0.257307		0.340798				30		1.2109478211		1.194573222

				37.5		0.118384		0.212563				37.5		0.690657772		0.6989861403

				45		0.11275		0.213806				45		0.6949080086		0.6934469452

				52.5		0.118103		0.251055				52.5		0.72926871		0.7332582183

				60		0.124535		0.271325				60		0.785799743		0.7974531137
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		0		0

		0		0



实测值 Measured

计算值 Calculated

观测天顶角(度）
View zenith angle（in degree）

反射率 Reflectance

分蘖期(Tm1)  (2000-08-07)
Tilling  stage (TM1)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		-60		-60

		-52.5		-52.5

		-45		-45

		-37.5		-37.5

		-30		-30

		-22.5		-22.5

		-15		-15

		-7.5		-7.5

		0		0

		7.5		7.5

		15		15

		22.5		22.5

		30		30

		37.5		37.5

		45		45

		52.5		52.5

		60		60



实测值 Measured

计算值 Calculated

观测天顶角（度）
View  zenith angle（in degree）

反射率 Reflectance

抽穗期（TM3）(2000-08-28)
Heading stage（TM3）

0.014819

0.0546500211

0.013556

0.0467752343

0.01503

0.0470152307

0.017158

0.0497258224

0.022609

0.0420439271

0.025449

0.0351652679

0.0302

0.0385773743

0.032512

0.0383760218

0.035512

0.0392057786

0.037567

0.0406856512

0.04066

0.043461513

0.043153

0.0510011859

0.046791

0.2237703197

0.04825

0.0747240281

0.044021

0.0650703729

0.038365

0.06464136

0.033063

0.0692483828



		-75		-75

		-67.5		-67.5

		-60		-60

		-52.5		-52.5

		-45		-45

		-37.5		-37.5

		-30		-30

		-22.5		-22.5

		-15		-15

		-7.5		-7.5

		0		0

		7.5		7.5

		15		15

		22.5		22.5

		30		30

		37.5		37.5

		45		45

		52.5		52.5

		60		60

		67.5		67.5

		75		75



实测值 Measured

计算值Calculated

观测天顶角（度）
View　zenith angle(in degree)

反射率 Reflectance

成熟期（TM2）(2000-10-08)
Ripening stage（TM2）

0.056

0.06

0.058

0.08

0.058208772

0.1094380039

0.075380702

0.0920129726

0.066340351

0.0732976907

0.055533333

0.0499639531

0.049321053

0.0565604265

0.048692982

0.0502239464

0.046517544

0.0470163612

0.04222807

0.0426696717

0.042017544

0.0432476635

0.045670175

0.0489919414

0.052385965

0.0560498076

0.062784211

0.0657164062

0.077519298

0.0805348812

0.095454386

0.1022132731

0.112966667

0.1224575069

0.130626316

0.12118703

0.1577

0.2022132731

0.14

0.11

0.13

0.07



		8.28

				meagued								caculation

				450		540		640						450		520		640

		-60		0.0138		0.05497		0.014819				-60		0.2976898559		0.4158491728		0.2992015224

		-52.5		0.012344		0.049737		0.013556				-52.5		0.2767147569		0.3724535108		0.2750789871

		-45		0.01315		0.049279		0.01503				-45		0.2661855194		0.3572573284		0.2770411605

		-37.5		0.01523		0.049137		0.017158				-37.5		0.2520105374		0.3725301726		0.2592302548

		-30		0.019732		0.05204		0.022609				-30		0.2372453585		0.3468082415		0.253370757

		-22.5		0.022482		0.053582		0.025449				-22.5		0.2270571969		0.3356364164		0.2255548634

		-15		0.026576		0.056718		0.0302				-15		0.2391258212		0.3246732776		0.2371092842

		-7.5		0.028202		0.058349		0.032512				-7.5		0.2360891613		0.3181758168		0.2355646131

		0		0.03098		0.062856		0.035512				0		0.2466354247		0.3249273684		0.2433534235

		7.5		0.032638		0.066074		0.037567				7.5		0.2443265264		0.3407488276		0.244441318

		15		0.035212		0.072046		0.04066				15		0.2444340774		0.3245034145		0.2460513274

		22.5		0.037914		0.077784		0.043153				22.5		0.2679378363		0.3722197592		0.2729073194

		30		0.04166		0.084349		0.046791				30		0.4565750611		0.5934208286		0.4432539524

		37.5		0.044048		0.088891		0.04825				37.5		0.35771688		0.4615908908		0.3477836191

		45		0.04109		0.086425		0.044021				45		0.3275455321		0.4250155715		0.3290509648

		52.5		0.036148		0.081204		0.038365				52.5		0.3261749999		0.446546696		0.3276592355

		60		0.032116		0.076377		0.033063				60		0.3504249692		0.4824027079		0.3463261506

		val(cal)-Val(mea)

				450		520		640

		-60		0.2838898559		0.3608791728		0.2843825224		average		0.3097171837		0.2782308484

		-52.5		0.2643707569		0.3227165108		0.2615229871				0.2828700849

		-45		0.2530355194		0.3079783284		0.2620111605				0.2743416694

		-37.5		0.2367805374		0.3233931726		0.2420722548				0.2674153216

		-30		0.2175133585		0.2947682415		0.230761757				0.247681119

		-22.5		0.2045751969		0.2820544164		0.2001058634				0.2289118256

		-15		0.2125498212		0.2679552776		0.2069092842				0.2291381277

		-7.5		0.2078871613		0.2598268168		0.2030526131				0.2235888637

		0		0.2156554247		0.2620713684		0.2078414235				0.2285227388

		7.5		0.2116885264		0.2746748276		0.206874318				0.231079224

		15		0.2092220774		0.2524574145		0.2053913274				0.2223569397

		22.5		0.2300238363		0.2944357592		0.2297543194				0.2514046383

		30		0.4149150611		0.5090718286		0.3964629524				0.4401499474

		37.5		0.31366888		0.3726998908		0.2995336191				0.32863413

		45		0.2864555321		0.3385905715		0.2850299648				0.3033586895

		52.5		0.2900269999		0.365342696		0.2892942355				0.3148879771

		60		0.3183089692		0.4060257079		0.3132631506				0.3458659426

		val(cal)-Val(mea)/val(cal)

				450		520		640

		-60		0.9536430291		0.8678126504		0.9504715087

		-52.5		0.9553908865		0.8664611863		0.9507196092

		-45		0.9505983645		0.8620630115		0.9457481337

		-37.5		0.9395660191		0.8680992746		0.9338117381

		-30		0.9168287206		0.8499458958		0.9107671293

		-22.5		0.900985301		0.8403570132		0.887171575

		-15		0.8888618558		0.8253074586		0.8726325707

		-7.5		0.8805451303		0.8166139696		0.8619826655

		0		0.874389496		0.8065536913		0.8540723221

		7.5		0.8664164695		0.806091776		0.8463148525

		15		0.8559447996		0.7779807645		0.8347499262

		22.5		0.8584970285		0.7910266769		0.8418767218

		30		0.9087554193		0.8578597246		0.8944374895

		37.5		0.8768635128		0.8074247093		0.8612643111

		45		0.8745517921		0.7966545092		0.8662182923

		52.5		0.8891760558		0.818151157		0.8829118919

		60		0.9083512797		0.8416737743		0.9045321875





		2000.8.28		LAI=2								2000.8.28		LAI=2

				meagued								calculation

				450		520		640						450		540		650						450mea		450cal		cal-mea		cal-0.22

		-60		0.0138		0.05497		0.014819				-60		0.2976898559		0.4158491728		0.2992015224				-60		0.0138		0.2976898559		0.2838898559		0.0776898559

		-52.5		0.012344		0.049737		0.013556				-52.5		0.2767147569		0.3724535108		0.2750789871				-52.5		0.012344		0.2767147569		0.2643707569		0.0567147569

		-45		0.01315		0.049279		0.01503				-45		0.2661855194		0.3572573284		0.2770411605				-45		0.01315		0.2661855194		0.2530355194		0.0461855194

		-37.5		0.01523		0.049137		0.017158				-37.5		0.2520105374		0.3725301726		0.2592302548				-37.5		0.01523		0.2520105374		0.2367805374		0.0320105374

		-30		0.019732		0.05204		0.022609				-30		0.2372453585		0.3468082415		0.253370757				-30		0.019732		0.2372453585		0.2175133585		0.0172453585

		-22.5		0.022482		0.053582		0.025449				-22.5		0.2270571969		0.3356364164		0.2255548634				-22.5		0.022482		0.2270571969		0.2045751969		0.0070571969

		-15		0.026576		0.056718		0.0302				-15		0.2391258212		0.3246732776		0.2371092842				-15		0.026576		0.2391258212		0.2125498212		0.0191258212

		-7.5		0.028202		0.058349		0.032512				-7.5		0.2360891613		0.3181758168		0.2355646131				-7.5		0.028202		0.2360891613		0.2078871613		0.0160891613

		0		0.03098		0.062856		0.035512				0		0.2466354247		0.3249273684		0.2433534235				0		0.03098		0.2466354247		0.2156554247		0.0266354247

		7.5		0.032638		0.066074		0.037567				7.5		0.2443265264		0.3407488276		0.244441318				7.5		0.032638		0.2443265264		0.2116885264		0.0243265264

		15		0.035212		0.072046		0.04066				15		0.2444340774		0.3245034145		0.2460513274				15		0.035212		0.2444340774		0.2092220774		0.0244340774

		22.5		0.037914		0.077784		0.043153				22.5		0.2679378363		0.3722197592		0.2729073194				22.5		0.037914		0.2679378363		0.2300238363		0.0479378363

		30		0.04166		0.084349		0.046791				30		0.4565750611		0.5934208286		0.4432539524				30		0.04166		0.4565750611		0.4149150611		0.2365750611

		37.5		0.044048		0.088891		0.04825				37.5		0.35771688		0.4615908908		0.3477836191				37.5		0.044048		0.35771688		0.31366888		0.13771688

		45		0.04109		0.086425		0.044021				45		0.3275455321		0.4250155715		0.3290509648				45		0.04109		0.3275455321		0.2864555321		0.1075455321

		52.5		0.036148		0.081204		0.038365				52.5		0.3261749999		0.446546696		0.3276592355				52.5		0.036148		0.3261749999		0.2900269999		0.1061749999

		60		0.032116		0.076377		0.033063				60		0.3504249692		0.4824027079		0.3463261506				60		0.032116		0.3504249692		0.3183089692		0.1304249692

																												0.2570922067

												2000.8.28

		2000.8.28		LAI=4.2		N4		measure				calculation		LAI=4.2

				450		520		640						450		540		650

		-60		0.01039		0.044991		0.010053				-60		0.5493038923		0.7441186531		0.5465002109						450mea		450calN4		cal-mea		cal-0.30		mea*10		450cal N1xg				(M-0.3)/10

		-52.5		0.009522		0.042505		0.009044				-52.5		0.4630849458		0.625593138		0.467752343				-60		0.0138		0.5493038923		0.5355038923		0.2493038923		0.138		0.2776898559		0.0277689856		0.0249303892

		-45		0.009074		0.038414		0.008874				-45		0.4601060722		0.6048226254		0.4701523068				-52.5		0.012344		0.4630849458		0.4507409458		0.1630849458		0.12344		0.2767147569		0.0276714757		0.0163084946

		-37.5		0.008956		0.034005		0.008935				-37.5		0.5213562107		0.7022148923		0.4972582245				-45		0.01315		0.4601060722		0.4469560722		0.1601060722		0.1315		0.2661855194		0.0266185519		0.0160106072

		-30		0.00988		0.031065		0.010009				-30		0.4084869773		0.5689440996		0.4204392714				-37.5		0.01523		0.5213562107		0.5061262107		0.2213562107		0.1523		0.2520105374		0.0252010537		0.0221356211

		-22.5		0.01076		0.030446		0.011384				-22.5		0.3489886031		0.5088064605		0.3516526788				-30		0.019732		0.4084869773		0.3887549773		0.1084869773		0.19732		0.2372453585		0.0237245359		0.0108486977

		-15		0.012282		0.02993		0.012633				-15		0.3667121899		0.5230124224		0.3857737429				-22.5		0.022482		0.3489886031		0.3265066031		0.0489886031		0.22482		0.2270571969		0.0227057197		0.0048988603

		-7.5		0.014278		0.030732		0.014987				-7.5		0.3734453038		0.5141837436		0.3837602176				-15		0.026576		0.3667121899		0.3401361899		0.0667121899		0.26576		0.2391258212		0.0239125821		0.006671219

		0		0.016072		0.032886		0.016633				0		0.3964184701		0.5202188564		0.3920577865				-7.5		0.028202		0.3734453038		0.3452433038		0.0734453038		0.28202		0.2360891613		0.0236089161		0.0073445304

		7.5		0.019676		0.039098		0.020647				7.5		0.4035448474		0.5606448742		0.406856512				0		0.03098		0.3964184701		0.3654384701		0.0964184701		0.3098		0.2466354247		0.0246635425		0.009641847

		15		0.024736		0.047937		0.025293				15		0.4292644593		0.5706420171		0.4346151299				7.5		0.032638		0.4035448474		0.3709068474		0.1035448474		0.32638		0.2443265264		0.0244326526		0.0103544847

		22.5		0.029876		0.056232		0.029686				22.5		0.4957616239		0.6901134163		0.5100118591				15		0.035212		0.4292644593		0.3940524593		0.1292644593		0.35212		0.2444340774		0.0244434077		0.0129264459

		30		0.036854		0.067533		0.036351				30		2.1912729516		3.0033253868		2.2377031969				22.5		0.037914		0.4957616239		0.4578476239		0.1957616239		0.37914		0.2679378363		0.0267937836		0.0195761624

		37.5		0.038716		0.071816		0.037237				37.5		0.7698885183		0.9871810997		0.7472402813				30		0.04166		2.1912729516		2.1496129516		1.8912729516		0.4166		0.3565750611		0.0356575061		0.1891272952

		45		0.035692		0.070819		0.03447				45		0.653495281		0.8384612881		0.6507037289				37.5		0.044048		0.7698885183		0.7258405183		0.4698885183		0.44048		0.45771688		0.045771688		0.0469888518

		52.5		0.032488		0.06896		0.030502				52.5		0.6394137529		0.8713177458		0.6464135997				45		0.04109		0.653495281		0.612405281		0.353495281		0.4109		0.3275455321		0.0327545532		0.0353495281

		60		0.032226		0.073065		0.031063				60		0.6962104045		0.9497421092		0.6924838276				52.5		0.036148		0.6394137529		0.6032657529		0.3394137529		0.36148		0.3261749999		0.0326175		0.0339413753

																						60		0.032116		0.6962104045		0.6640944045		0.3962104045		0.32116		0.3504249692		0.0350424969		0.0396210405

		2000.8.28		N4																								0.5696136767		-0.38

				TM1		TM1		TM1		TM2		TM2		TM2		TM3				TM3

				measured		calculation		(M-0.3)/10		520mea		540calN4(xg)		cal/10		650mea		650calN4		650calN4(xg)

		-60		0.0138		0.5493038923		0.0249303892		0.05497		0.7441186531		0.0744118653		0.014819		0.5465002109		0.0546500211				520mea		540calN4		cal-mea		cal-0.40		mea*10		540calN1		540calN4(xg)

		-52.5		0.012344		0.4630849458		0.0163084946		0.049737		0.625593138		0.0625593138		0.013556		0.467752343		0.0467752343		-60		0.05497		0.7441186531		0.6891486531		0.2891486531		0.5497		0.4158491728		0.7441186531		0.0744118653

		-45		0.01315		0.4601060722		0.0160106072		0.049279		0.555		0.0555		0.01503		0.4701523068		0.0470152307		-52.5		0.049737		0.625593138		0.575856138		0.175856138		0.49737		0.3724535108		0.625593138		0.0625593138

		-37.5		0.01523		0.5213562107		0.0221356211		0.049137		0.544		0.0544		0.017158		0.4972582245		0.0497258224		-45		0.049279		0.6048226254		0.5555436254		0.1555436254		0.49279		0.3572573284		0.555		0.0555

		-30		0.019732		0.4084869773		0.0108486977		0.05204		0.5689440996		0.05689441		0.022609		0.4204392714		0.0420439271		-37.5		0.049137		0.7022148923		0.6530778923		0.2530778923		0.49137		0.3725301726		0.544		0.0544

		-22.5		0.022482		0.3489886031		0.0048988603		0.053582		0.555		0.0555		0.025449		0.3516526788		0.0351652679		-30		0.05204		0.5689440996		0.5169040996		0.1169040996		0.5204		0.3468082415		0.5689440996		0.05689441

		-15		0.026576		0.3667121899		0.006671219		0.056718		0.533		0.0533		0.0302		0.3857737429		0.0385773743		-22.5		0.053582		0.5088064605		0.4552244605		0.0552244605		0.53582		0.3356364164		0.555		0.0555

		-7.5		0.028202		0.3734453038		0.0073445304		0.058349		0.544		0.0544		0.032512		0.3837602176		0.0383760218		-15		0.056718		0.5230124224		0.4662944224		0.0662944224		0.56718		0.3246732776		0.533		0.0533

		0		0.03098		0.3964184701		0.009641847		0.062856		0.578		0.0578		0.035512		0.3920577865		0.0392057786		-7.5		0.058349		0.5141837436		0.4558347436		0.0558347436		0.58349		0.3181758168		0.544		0.0544

		7.5		0.032638		0.4035448474		0.0103544847		0.066074		0.606		0.0606		0.037567		0.406856512		0.0406856512		0		0.062856		0.5202188564		0.4573628564		0.0573628564		0.62856		0.3249273684		0.578		0.0578

		15		0.035212		0.4292644593		0.0129264459		0.072046		0.673		0.0673		0.04066		0.4346151299		0.043461513		7.5		0.066074		0.5606448742		0.4945708742		0.0945708742		0.66074		0.3407488276		0.606		0.0606

		22.5		0.037914		0.4957616239		0.0195761624		0.077784		0.729		0.0729		0.043153		0.5100118591		0.0510011859		15		0.072046		0.5706420171		0.4985960171		0.0985960171		0.72046		0.3245034145		0.673		0.0673

		30		0.04166		2.1912729516		0.1891272952		0.084349		0.875		0.0875		0.046791		2.2377031969		0.2237703197		22.5		0.077784		0.6901134163		0.6123294163		0.2123294163		0.77784		0.3722197592		0.729		0.0729

		37.5		0.044048		0.7698885183		0.0469888518		0.088891		1.0571810997		0.10571811		0.04825		0.7472402813		0.0747240281		30		0.084349		3.0033253868		2.9189763868		2.5189763868		0.84349		0.5934208286		0.875		0.0875

		45		0.04109		0.653495281		0.0353495281		0.086425		0.892		0.0892		0.044021		0.6507037289		0.0650703729		37.5		0.088891		0.9871810997		0.8982900997		0.4982900997		0.88891		0.4615908908		1.0571810997		0.10571811

		52.5		0.036148		0.6394137529		0.0339413753		0.081204		0.852		0.0852		0.038365		0.6464135997		0.06464136		45		0.086425		0.8384612881		0.7520362881		0.3520362881		0.86425		0.4250155715		0.892		0.0892

		60		0.032116		0.6962104045		0.0396210405		0.076377		0.8		0.08		0.033063		0.6924838276		0.0692483828		52.5		0.081204		0.8713177458		0.7901137458		0.3901137458		0.81204		0.446546696		0.852		0.0852

																						60		0.076377		0.9497421092		0.8733651092		0.4733651092		0.76377		0.4824027079		0.8		0.08

																												0.7449132252

																								650mea		650calN4		cal-mea		cal-0.30		mea*10		650calN1		650calN4(xg)

																						-60		0.014819		0.5465002109		0.5316812109		0.2465002109		0.14819		0.2992015224		0.0546500211

																						-52.5		0.013556		0.467752343		0.454196343		0.167752343		0.13556		0.2750789871		0.0467752343

																						-45		0.01503		0.4701523068		0.4551223068		0.1701523068		0.1503		0.2770411605		0.0470152307

																						-37.5		0.017158		0.4972582245		0.4801002245		0.1972582245		0.17158		0.2592302548		0.0497258224

																						-30		0.022609		0.4204392714		0.3978302714		0.1204392714		0.22609		0.253370757		0.0420439271

																						-22.5		0.025449		0.3516526788		0.3262036788		0.0516526788		0.25449		0.2255548634		0.0351652679

																						-15		0.0302		0.3857737429		0.3555737429		0.0857737429		0.302		0.2371092842		0.0385773743

																						-7.5		0.032512		0.3837602176		0.3512482176		0.0837602176		0.32512		0.2355646131		0.0383760218

																						0		0.035512		0.3920577865		0.3565457865		0.0920577865		0.35512		0.2433534235		0.0392057786

																						7.5		0.037567		0.406856512		0.369289512		0.106856512		0.37567		0.244441318		0.0406856512

																						15		0.04066		0.4346151299		0.3939551299		0.1346151299		0.4066		0.2460513274		0.043461513

																						22.5		0.043153		0.5100118591		0.4668588591		0.2100118591		0.43153		0.2729073194		0.0510011859

																						30		0.046791		2.2377031969		2.1909121969		1.9377031969		0.46791		0.4432539524		0.2237703197

																						37.5		0.04825		0.7472402813		0.6989902813		0.4472402813		0.4825		0.3477836191		0.0747240281

																						45		0.044021		0.6507037289		0.6066827289		0.3507037289		0.44021		0.3290509648		0.0650703729

																						52.5		0.038365		0.6464135997		0.6080485997		0.3464135997		0.38365		0.3276592355		0.06464136

																						60		0.033063		0.6924838276		0.6594208276		0.3924838276		0.33063		0.3463261506		0.0692483828

																												0.5707447011
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实测值

计算值

观测天顶角（度）

反射率

水稻抽穗期（Tm2波段0.52-0.60nm）
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实测值

计算值

观测天顶角（度）

反射率

水稻抽穗期（Tm1波段0.45-0.52）
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实测值 Measured

计算值 Calculation

观测天顶角（度）
View  zenith（degree）

反射率 Reflectance

抽穗期（TM3）(2000.8.28)
Heading stage（TM3）

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0
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TM1 measured

TM1 (M-0.3)/10

TM2 520mea

TM2 cal/10

TM3 650mea

TM3 650calN4(xg)

2000.8.28 N4 BRF

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



实测值 Measured

计算值 Calculation

观测天顶角（度）
View　zenith（degree）

反射率 Reflectance

抽穗期（Tm2）(2000.8.28)
Heading stage
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实测值 Measured

计算值 Calculated

观测天顶角（度）
View  zenith angle（in degree）

反射率 Reflectance

抽穗期（TM3）(2000.8.28)
Heading stage（TM3）
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实测值 Measured

计算值 Calculated

观测天顶角（度）
View　zenith（degree）

反射率 Reflectance

抽穗期（Tm2）(2000.8.28)
Heading stage
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		9.18		measured

						0.45-0.52		0.52-0.60		0.63-0.69

				-60		0.039796		0.094223		0.047396		zn1b30

				-52.5		0.03976		0.088798246		0.047430233		zn1b37.5

				-45		0.037498		0.080567		0.045058		zn1b45

				-37.5		0.03234		0.068970175		0.039762791		zn1b52.5

				-30		0.023588		0.049425		0.029319		zn1b60

				-22.5		0.023642		0.050068421		0.030553488		zn1b67.5

				-15		0.021518		0.04634		0.027788		zn1b75

				-7.5		0.021682		0.044573684		0.029665116		zn1b82.5

				0		0.019928		0.043347		0.02851		zn1b90

				7.5		0.01803		0.042307018		0.024206977		zn1f82.5

				15		0.013834		0.041179		0.017944		zn1f75

				22.5		0.013114		0.042936842		0.017167442		zn1f67.5

				30		0.013906		0.046661		0.017637		zn1f60

				37.5		0.015502		0.052761404		0.019255814		zn1f52.5

				45		0.0178556		0.060014		0.021716		zn1f45

				52.5		0.03976		0.088798246		0.047430233		zn1f37.5

				60		0.013262		0.04664		0.016393		zn1f30





		

		绿光z		日期														红光z

		观测天顶角		8.19		8.28		9.03		9.11		9.24		9.29		10.18		观测天顶角		8.19		8.28		9.03		9.11		9.24		9.29		10.18

		-60		0.042635		0.051011		0.042635		0.03744		0.046302		0.048411				-60		0.015465		0.017091		0.010958		0.007814		0.01496		0.022749

		-52.5		0.039614		0.047209		0.039614		0.031709		0.0379		0.04464				-52.5		0.015679		0.015091		0.010837		0.006963		0.0119		0.021397

		-45		0.038409		0.04484		0.035107		0.027396		0.033295		0.039737				-45		0.015463		0.014709		0.009333		0.005626		0.010295		0.020274

		-37.5		0.035795		0.043991		0.032144		0.024475		0.032144		0.032144				-37.5		0.014967		0.016442		0.009181		0.005484		0.011077		0.016595

		-30		0.034491		0.042202		0.028644		0.022512		0.028644		0.03013				-30		0.016144		0.016828		0.008867		0.005567		0.009837		0.015186

		-22.5		0.033521		0.040177		0.025781		0.020175		0.028028		0.028028				-22.5		0.017674		0.017674		0.009337		0.005388		0.011474		0.014879

		-15		0.03266		0.041005		0.023396		0.020305		0.027072		0.028856				-15		0.017198		0.018523		0.008765		0.006595		0.01313		0.015988

		-7.5		0.041223		0.041223		0.022488		0.022488		0.028219		0.034182				-7.5		0.026242		0.019056		0.009635		0.0087		0.014714		0.020426

		0		0.048618		0.042426		0.023846		0.027737		0.030946		0.042426				0		0.034335		0.020242		0.010991		0.011516		0.016644		0.027347

		7.5		0.051735		0.044002		0.026221		0.03417		0.035065		0.050496				7.5		0.039449		0.020402		0.012249		0.014802		0.020402		0.033167

		15		0.057381		0.047316		0.035021		0.039979		0.042007		0.062007				15		0.0428		0.021965		0.017226		0.017226		0.024107		0.040102

		22.5		0.066953		0.051498		0.041639		0.045793		0.049321		0.066953				22.5		0.045756		0.023716		0.02073		0.020526		0.028507		0.042202

		30		0.071933		0.054163		0.047547		0.052077		0.057333		0.071933				30		0.047879		0.024535		0.023635		0.024028		0.032926		0.044847

		37.5		0.071819		0.059558		0.055918		0.055918		0.062428		0.075367				37.5		0.046056		0.026291		0.027488		0.024881		0.034405		0.045156

		45		0.069351		0.059591		0.059591		0.059591		0.071454		0.080842				45		0.040774		0.024556		0.028535		0.025807		0.039044		0.048502

		52.5		0.068286		0.062946		0.059786		0.061549		0.08173		0.088577				52.5		0.037174		0.026893		0.026893		0.025856		0.044409		0.054916

		60		0.070477		0.06446		0.059095		0.06446		0.086121		0.088184				60		0.033286		0.025758		0.04909		0.026735		0.046263		0.053667
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		0807 meagued										0807 caculation

				450		540		650						450		540		650								450(mea)		450(cal)		cal-mea		450(cal)-0.22								540mea		540cal		cal-mea		540(cal)-0.26								650mea		650cal		cal-mea		650(cal)-0.20

		-60		0.03925		0.07817		0.0596				-60		0.2819497612		0.3542332504		0.2828608533						-60		0.03925		0.2819497612		0.2426997612		0.0619497612						-60		0.07817		0.3542332504		0.2760632504		0.0942332504						-60		0.0596		0.2828608533		0.2232608533		0.0828608533

		-52.5		0.04525		0.089935		0.064942				-52.5		0.2790711939		0.3479911392		0.2798609714						-52.5		0.04525		0.2790711939		0.2338211939		0.0590711939						-52.5		0.089935		0.3479911392		0.2580561392		0.0879911392						-52.5		0.064942		0.2798609714		0.2149189714		0.0798609714

		-45		0.046682		0.091207		0.067384				-45		0.2620548664		0.3075280535		0.2617613085						-45		0.046682		0.2620548664		0.2153728664		0.0420548664						-45		0.091207		0.3075280535		0.2163210535		0.0475280535						-45		0.067384		0.2617613085		0.1943773085		0.0617613085

		-37.5		0.049312		0.093646		0.071716				-37.5		0.2487106902		0.3100467366		0.2492443717						-37.5		0.049312		0.2487106902		0.1993986902		0.0287106902						-37.5		0.093646		0.3100467366		0.2164007366		0.0500467366						-37.5		0.071716		0.2492443717		0.1775283717		0.0492443717

		-30		0.05113		0.10513		0.073165				-30		0.2425497395		0.299818308		0.2387321627						-30		0.05113		0.2425497395		0.1914197395		0.0225497395						-30		0.10513		0.299818308		0.194688308		0.039818308						-30		0.073165		0.2387321627		0.1655671627		0.0387321627

		-22.5		0.051458		0.089546		0.0737				-22.5		0.25715149		0.3111658984		0.25530054						-22.5		0.051458		0.25715149		0.20569349		0.03715149						-22.5		0.089546		0.3111658984		0.2216198984		0.0511658984						-22.5		0.0737		0.25530054		0.18160054		0.05530054

		-15		0.05078		0.086674		0.072807				-15		0.2508001548		0.3019121724		0.2507507697						-15		0.05078		0.2508001548		0.2000201548		0.0308001548						-15		0.086674		0.3019121724		0.2152381724		0.0419121724						-15		0.072807		0.2507507697		0.1779437697		0.0507507697

		-7.5		0.05038		0.083925		0.07046				-7.5		0.2373843015		0.2837735615		0.2378633123						-7.5		0.05038		0.2373843015		0.1870043015		0.0173843015						-7.5		0.083925		0.2837735615		0.1998485615		0.0237735615						-7.5		0.07046		0.2378633123		0.1674033123		0.0378633123

		0		0.050966		0.081761		0.068695				0		0.2500110586		0.3004709904		0.2490216645						0		0.050966		0.2500110586		0.1990450586		0.0300110586						0		0.081761		0.3004709904		0.2187099904		0.0404709904						0		0.068695		0.2490216645		0.1803266645		0.0490216645

		7.5		0.05494		0.084312		0.071428				7.5		0.2660665281		0.3203045381		0.265940995						7.5		0.05494		0.2660665281		0.2111265281		0.0460665281						7.5		0.084312		0.3203045381		0.2359925381		0.0603045381						7.5		0.071428		0.265940995		0.194512995		0.065940995

		15		0.073896		0.102044		0.089277				15		0.2723593822		0.3536485795		0.2731802921						15		0.073896		0.2723593822		0.1984633822		0.0523593822						15		0.102044		0.3536485795		0.2516045795		0.0936485795						15		0.089277		0.2731802921		0.1839032921		0.0731802921

		22.5		0.07854		0.106872		0.094216				22.5		0.3400353099		0.4598537176		0.340966955						22.5		0.07854		0.3400353099		0.2614953099		0.1200353099						22.5		0.106872		0.4598537176		0.3529817176		0.1998537176						22.5		0.094216		0.340966955		0.246750955		0.140966955

		30		0.181068		0.219525		0.21263				30		0.4667817202		0.6070395755		0.4649052112						30		0.181068		0.4667817202		0.2857137202		0.2467817202						30		0.219525		0.6070395755		0.3875145755		0.3470395755						30		0.21263		0.4649052112		0.2522752112		0.2649052112

		37.5		0.051819		0.090304		0.071065				37.5		0.3310799569		0.4403929403		0.3303707324						37.5		0.051819		0.3310799569		0.2792609569		0.1110799569						37.5		0.090304		0.4403929403		0.3500889403		0.1803929403						37.5		0.071065		0.3303707324		0.2593057324		0.1303707324

		45		0.0458		0.08096		0.05816				45		0.2688317287		0.386867249		0.2690543215						45		0.0458		0.2688317287		0.2230317287		0.0488317287						45		0.08096		0.386867249		0.305907249		0.126867249						45		0.05816		0.2690543215		0.2108943215		0.0690543215

		52.5		0.042596		0.081307		0.055107				52.5		0.2792551827		0.3867660452		0.279636121						52.5		0.042596		0.2792551827		0.2366591827		0.0592551827						52.5		0.081307		0.3867660452		0.3054590452		0.1267660452						52.5		0.055107		0.279636121		0.224529121		0.079636121

		60		0.041682		0.084249		0.053198				60		0.2995332069		0.3891955989		0.2992342744						60		0.041682		0.2995332069		0.2578512069		0.0795332069						60		0.084249		0.3891955989		0.3049465989		0.1291955989						60		0.053198		0.2992342744		0.2460362744		0.0992342744

																														0.225181016														0.2653789032														0.2059491092

		val(cal)-Val(mea)

		-60		0.2426997612		0.2760632504		0.2232608533		average		0.2473412883		0.2321696761

		-52.5		0.2338211939		0.2580561392		0.2149189714				0.2355987682

		-45		0.2153728664		0.2163210535		0.1943773085				0.2086904095

		-37.5		0.1993986902		0.2164007366		0.1775283717				0.1977759328

		-30		0.1914197395		0.194688308		0.1655671627				0.1838917367

		-22.5		0.20569349		0.2216198984		0.18160054				0.2029713094

		-15		0.2000201548		0.2152381724		0.1779437697				0.1977340323

		-7.5		0.1870043015		0.1998485615		0.1674033123				0.1847520584

		0		0.1990450586		0.2187099904		0.1803266645				0.1993605711

		7.5		0.2111265281		0.2359925381		0.194512995				0.2138773537

		15		0.1984633822		0.2516045795		0.1839032921				0.2113237512

		22.5		0.2614953099		0.3529817176		0.246750955				0.2870759942

		30		0.2857137202		0.3875145755		0.2522752112				0.308501169

		37.5		0.2792609569		0.3500889403		0.2593057324				0.2962185432

		45		0.2230317287		0.305907249		0.2108943215				0.2466110997

		52.5		0.2366591827		0.3054590452		0.224529121				0.2555491163

		60		0.2578512069		0.3049465989		0.2460362744				0.26961136

		val(cal)-Val(mea)/val(cal)

		-60		0.8607908025		0.7793261928		0.7892956933

		-52.5		0.8378549955		0.7415595115		0.7679490653

		-45		0.8218617321		0.7034189273		0.7425746365

		-37.5		0.8017294714		0.6979616653		0.7122663212

		-30		0.7891978771		0.6493543016		0.6935268413

		-22.5		0.7998922736		0.7122242493		0.7113206262

		-15		0.7975280357		0.7129165105		0.709643962

		-7.5		0.7877702962		0.7042536325		0.7037794551

		0		0.7961450174		0.7278905365		0.7241404673

		7.5		0.7935102909		0.7367755059		0.7314141056

		15		0.7286820105		0.7114536692		0.6731938482

		22.5		0.7690239875		0.7675956594		0.7236799677

		30		0.6120927788		0.6383678942		0.5426379509

		37.5		0.8434849379		0.7949467584		0.784893173

		45		0.829633205		0.7907292483		0.7838354735

		52.5		0.8474656779		0.7897773059		0.802933184

		60		0.8608434756		0.7835304401		0.8222195632

		2000.8.7 Measured										2000.8.7 Calculation				first

						650		1200						650		1200

				-60		0.124085		0.2432				-60		0.7226576445		0.7378306246

				-52.5		0.132152		0.26583				-52.5		0.6637170995		0.6762489214

				-45		0.131074		0.245479				-45		0.6037748148		0.6083167801

				-37.5		0.130583		0.248876				-37.5		0.6427058732		0.6428041871

				-30		0.12577		0.232863				-30		0.6849695454		0.6715651612

				-22.5		0.118104		0.204633				-22.5		0.5726718895		0.5833940426

				-15		0.112851		0.182057				-15		0.5605858159		0.5603645375

				-7.5		0.106404		0.143246				-7.5		0.5593113832		0.5630343354

				0		0.10278		0.126671				0		0.5761316448		0.5680186199

				7.5		0.104874		0.140504				7.5		0.5856434401		0.5891166675

				15		0.123051		0.14512				15		0.623989638		0.6209051745

				22.5		0.129103		0.174232				22.5		0.7925763204		0.8022465804

				30		0.257307		0.340798				30		1.2109478211		1.194573222

				37.5		0.118384		0.212563				37.5		0.690657772		0.6989861403

				45		0.11275		0.213806				45		0.6949080086		0.6934469452

				52.5		0.118103		0.251055				52.5		0.72926871		0.7332582183

				60		0.124535		0.271325				60		0.785799743		0.7974531137





0807

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



实测值

计算值

观测天顶角

反射率

水稻分蘖期(Tm1波段)lai=1。6

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



8.28

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



实测值

计算值

观测天顶角(度)

反射率

水稻分蘖期(Tm2波段)lai=1。6

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



9.18

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



观测天顶角(度)

反射率

水稻分蘖期(Tm2波段)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet4

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



实测值

计算值

观测天顶角（度）
View zenith（degree）

反射率Reflectance

水稻分蘖期（Tm3波段）lai=1。6

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



实测值 Measured

计算值 Calculated

观测天顶角(度）
View zenith（in degree）

反射率 Reflectance

分蘖期(Tm1)  (2000.8.7)
Tilling  stage (TM1)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



实测值 Measured

计算值 Calculation

观测天顶角(度)
View　zenith（degree）

反射率Reflectance

分蘖期(Tm2)(2000.8.7)
Tilling stage(TM2)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



实测值 Measured

计算值 Calculation

观测天顶角（度）
View zenith（degree）

反射率Reflectance

分蘖期（Tm3）(2000.8.7)
Tilling stage（TM3）

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		-60		-60

		-52.5		-52.5

		-45		-45

		-37.5		-37.5

		-30		-30

		-22.5		-22.5

		-15		-15

		-7.5		-7.5

		0		0

		7.5		7.5

		15		15

		22.5		22.5

		30		30

		37.5		37.5

		45		45

		52.5		52.5

		60		60



实测值 Measured

计算值 Calculated

观测天顶角（度）
View  zenith angle（in degree）

反射率 Reflectance

抽穗期（TM3）(2000.8.28)
Heading stage（TM3）

0.014819

0.0546500211

0.013556

0.0467752343

0.01503

0.0470152307

0.017158

0.0497258224

0.022609

0.0420439271

0.025449

0.0351652679

0.0302

0.0385773743

0.032512

0.0383760218

0.035512

0.0392057786

0.037567

0.0406856512

0.04066

0.043461513

0.043153

0.0510011859

0.046791

0.2237703197

0.04825

0.0747240281

0.044021

0.0650703729

0.038365

0.06464136

0.033063

0.0692483828



		-75		-75

		-67.5		-67.5

		-60		-60

		-52.5		-52.5

		-45		-45

		-37.5		-37.5

		-30		-30

		-22.5		-22.5

		-15		-15

		-7.5		-7.5

		0		0

		7.5		7.5

		15		15

		22.5		22.5

		30		30

		37.5		37.5

		45		45

		52.5		52.5

		60		60

		67.5		67.5

		75		75



实测值 Measured

计算值Calculated

观测天顶角（度）
View　zenith angle(in degree)

反射率 Reflectance

成熟期（TM2）(2000.10.8)
Ripening stage（TM2）

0.056

0.06

0.058

0.08

0.058208772

0.1094380039

0.075380702

0.0920129726

0.066340351

0.0732976907

0.055533333

0.0499639531

0.049321053

0.0565604265

0.048692982

0.0502239464

0.046517544

0.0470163612

0.04222807

0.0426696717

0.042017544

0.0432476635

0.045670175

0.0489919414

0.052385965

0.0560498076

0.062784211

0.0657164062

0.077519298

0.0805348812

0.095454386

0.1022132731

0.112966667

0.1224575069

0.130626316

0.12118703

0.1577

0.2022132731

0.14

0.11

0.13

0.07



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



实测值 Measured

计算值 Calculated

观测天顶角(度）
View zenith angle（in degree）

反射率 Reflectance

分蘖期(Tm1)  (2000.8.7)
Tilling  stage (TM1)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



实测值 Measured

计算值 Calculated

观测天顶角(度）
View zenith angle（in degree）

反射率 Reflectance

分蘖期(Tm1)  (2000-08-07)
Tilling  stage (TM1)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		-60		-60

		-52.5		-52.5

		-45		-45

		-37.5		-37.5

		-30		-30

		-22.5		-22.5

		-15		-15

		-7.5		-7.5

		0		0

		7.5		7.5

		15		15

		22.5		22.5

		30		30

		37.5		37.5

		45		45

		52.5		52.5

		60		60



实测值 Measured

计算值 Calculated

观测天顶角（度）
View  zenith angle（in degree）

反射率 Reflectance

抽穗期（TM3）(2000-08-28)
Heading stage（TM3）

0.014819

0.0546500211

0.013556

0.0467752343

0.01503

0.0470152307

0.017158

0.0497258224

0.022609

0.0420439271

0.025449

0.0351652679

0.0302

0.0385773743

0.032512

0.0383760218

0.035512

0.0392057786

0.037567

0.0406856512

0.04066

0.043461513

0.043153

0.0510011859

0.046791

0.2237703197

0.04825

0.0747240281

0.044021

0.0650703729

0.038365

0.06464136

0.033063

0.0692483828



		-75		-75

		-67.5		-67.5

		-60		-60

		-52.5		-52.5

		-45		-45

		-37.5		-37.5

		-30		-30

		-22.5		-22.5

		-15		-15

		-7.5		-7.5

		0		0

		7.5		7.5

		15		15

		22.5		22.5

		30		30

		37.5		37.5

		45		45

		52.5		52.5

		60		60

		67.5		67.5

		75		75



实测值 Measured

计算值Calculated

观测天顶角（度）
View　zenith angle(in degree)

反射率 Reflectance

成熟期（TM2）(2000-10-08)
Ripening stage（TM2）

0.056

0.06

0.058

0.08

0.058208772

0.1094380039

0.075380702

0.0920129726

0.066340351

0.0732976907

0.055533333

0.0499639531

0.049321053

0.0565604265

0.048692982

0.0502239464

0.046517544

0.0470163612

0.04222807

0.0426696717

0.042017544

0.0432476635

0.045670175

0.0489919414

0.052385965

0.0560498076

0.062784211

0.0657164062

0.077519298

0.0805348812

0.095454386

0.1022132731

0.112966667

0.1224575069

0.130626316

0.12118703

0.1577

0.2022132731

0.14

0.11

0.13

0.07



		8.28

				meagued								caculation

				450		540		640						450		520		640

		-60		0.0138		0.05497		0.014819				-60		0.2976898559		0.4158491728		0.2992015224

		-52.5		0.012344		0.049737		0.013556				-52.5		0.2767147569		0.3724535108		0.2750789871

		-45		0.01315		0.049279		0.01503				-45		0.2661855194		0.3572573284		0.2770411605

		-37.5		0.01523		0.049137		0.017158				-37.5		0.2520105374		0.3725301726		0.2592302548

		-30		0.019732		0.05204		0.022609				-30		0.2372453585		0.3468082415		0.253370757

		-22.5		0.022482		0.053582		0.025449				-22.5		0.2270571969		0.3356364164		0.2255548634

		-15		0.026576		0.056718		0.0302				-15		0.2391258212		0.3246732776		0.2371092842

		-7.5		0.028202		0.058349		0.032512				-7.5		0.2360891613		0.3181758168		0.2355646131

		0		0.03098		0.062856		0.035512				0		0.2466354247		0.3249273684		0.2433534235

		7.5		0.032638		0.066074		0.037567				7.5		0.2443265264		0.3407488276		0.244441318

		15		0.035212		0.072046		0.04066				15		0.2444340774		0.3245034145		0.2460513274

		22.5		0.037914		0.077784		0.043153				22.5		0.2679378363		0.3722197592		0.2729073194

		30		0.04166		0.084349		0.046791				30		0.4565750611		0.5934208286		0.4432539524

		37.5		0.044048		0.088891		0.04825				37.5		0.35771688		0.4615908908		0.3477836191

		45		0.04109		0.086425		0.044021				45		0.3275455321		0.4250155715		0.3290509648

		52.5		0.036148		0.081204		0.038365				52.5		0.3261749999		0.446546696		0.3276592355

		60		0.032116		0.076377		0.033063				60		0.3504249692		0.4824027079		0.3463261506

		val(cal)-Val(mea)

				450		520		640

		-60		0.2838898559		0.3608791728		0.2843825224		average		0.3097171837		0.2782308484

		-52.5		0.2643707569		0.3227165108		0.2615229871				0.2828700849

		-45		0.2530355194		0.3079783284		0.2620111605				0.2743416694

		-37.5		0.2367805374		0.3233931726		0.2420722548				0.2674153216

		-30		0.2175133585		0.2947682415		0.230761757				0.247681119

		-22.5		0.2045751969		0.2820544164		0.2001058634				0.2289118256

		-15		0.2125498212		0.2679552776		0.2069092842				0.2291381277

		-7.5		0.2078871613		0.2598268168		0.2030526131				0.2235888637

		0		0.2156554247		0.2620713684		0.2078414235				0.2285227388

		7.5		0.2116885264		0.2746748276		0.206874318				0.231079224

		15		0.2092220774		0.2524574145		0.2053913274				0.2223569397

		22.5		0.2300238363		0.2944357592		0.2297543194				0.2514046383

		30		0.4149150611		0.5090718286		0.3964629524				0.4401499474

		37.5		0.31366888		0.3726998908		0.2995336191				0.32863413

		45		0.2864555321		0.3385905715		0.2850299648				0.3033586895

		52.5		0.2900269999		0.365342696		0.2892942355				0.3148879771

		60		0.3183089692		0.4060257079		0.3132631506				0.3458659426

		val(cal)-Val(mea)/val(cal)

				450		520		640

		-60		0.9536430291		0.8678126504		0.9504715087

		-52.5		0.9553908865		0.8664611863		0.9507196092

		-45		0.9505983645		0.8620630115		0.9457481337

		-37.5		0.9395660191		0.8680992746		0.9338117381

		-30		0.9168287206		0.8499458958		0.9107671293

		-22.5		0.900985301		0.8403570132		0.887171575

		-15		0.8888618558		0.8253074586		0.8726325707

		-7.5		0.8805451303		0.8166139696		0.8619826655

		0		0.874389496		0.8065536913		0.8540723221

		7.5		0.8664164695		0.806091776		0.8463148525

		15		0.8559447996		0.7779807645		0.8347499262

		22.5		0.8584970285		0.7910266769		0.8418767218

		30		0.9087554193		0.8578597246		0.8944374895

		37.5		0.8768635128		0.8074247093		0.8612643111

		45		0.8745517921		0.7966545092		0.8662182923

		52.5		0.8891760558		0.818151157		0.8829118919

		60		0.9083512797		0.8416737743		0.9045321875





		2000.8.28		LAI=2								2000.8.28		LAI=2

				meagued								calculation

				450		520		640						450		540		650						450mea		450cal		cal-mea		cal-0.22

		-60		0.0138		0.05497		0.014819				-60		0.2976898559		0.4158491728		0.2992015224				-60		0.0138		0.2976898559		0.2838898559		0.0776898559

		-52.5		0.012344		0.049737		0.013556				-52.5		0.2767147569		0.3724535108		0.2750789871				-52.5		0.012344		0.2767147569		0.2643707569		0.0567147569

		-45		0.01315		0.049279		0.01503				-45		0.2661855194		0.3572573284		0.2770411605				-45		0.01315		0.2661855194		0.2530355194		0.0461855194

		-37.5		0.01523		0.049137		0.017158				-37.5		0.2520105374		0.3725301726		0.2592302548				-37.5		0.01523		0.2520105374		0.2367805374		0.0320105374

		-30		0.019732		0.05204		0.022609				-30		0.2372453585		0.3468082415		0.253370757				-30		0.019732		0.2372453585		0.2175133585		0.0172453585

		-22.5		0.022482		0.053582		0.025449				-22.5		0.2270571969		0.3356364164		0.2255548634				-22.5		0.022482		0.2270571969		0.2045751969		0.0070571969

		-15		0.026576		0.056718		0.0302				-15		0.2391258212		0.3246732776		0.2371092842				-15		0.026576		0.2391258212		0.2125498212		0.0191258212

		-7.5		0.028202		0.058349		0.032512				-7.5		0.2360891613		0.3181758168		0.2355646131				-7.5		0.028202		0.2360891613		0.2078871613		0.0160891613

		0		0.03098		0.062856		0.035512				0		0.2466354247		0.3249273684		0.2433534235				0		0.03098		0.2466354247		0.2156554247		0.0266354247

		7.5		0.032638		0.066074		0.037567				7.5		0.2443265264		0.3407488276		0.244441318				7.5		0.032638		0.2443265264		0.2116885264		0.0243265264

		15		0.035212		0.072046		0.04066				15		0.2444340774		0.3245034145		0.2460513274				15		0.035212		0.2444340774		0.2092220774		0.0244340774

		22.5		0.037914		0.077784		0.043153				22.5		0.2679378363		0.3722197592		0.2729073194				22.5		0.037914		0.2679378363		0.2300238363		0.0479378363

		30		0.04166		0.084349		0.046791				30		0.4565750611		0.5934208286		0.4432539524				30		0.04166		0.4565750611		0.4149150611		0.2365750611

		37.5		0.044048		0.088891		0.04825				37.5		0.35771688		0.4615908908		0.3477836191				37.5		0.044048		0.35771688		0.31366888		0.13771688

		45		0.04109		0.086425		0.044021				45		0.3275455321		0.4250155715		0.3290509648				45		0.04109		0.3275455321		0.2864555321		0.1075455321

		52.5		0.036148		0.081204		0.038365				52.5		0.3261749999		0.446546696		0.3276592355				52.5		0.036148		0.3261749999		0.2900269999		0.1061749999

		60		0.032116		0.076377		0.033063				60		0.3504249692		0.4824027079		0.3463261506				60		0.032116		0.3504249692		0.3183089692		0.1304249692

																												0.2570922067

												2000.8.28

		2000.8.28		LAI=4.2		N4		measure				calculation		LAI=4.2

				450		520		640						450		540		650

		-60		0.01039		0.044991		0.010053				-60		0.5493038923		0.7441186531		0.5465002109						450mea		450calN4		cal-mea		cal-0.30		mea*10		450cal N1xg				(M-0.3)/10

		-52.5		0.009522		0.042505		0.009044				-52.5		0.4630849458		0.625593138		0.467752343				-60		0.0138		0.5493038923		0.5355038923		0.2493038923		0.138		0.2776898559		0.0277689856		0.0249303892

		-45		0.009074		0.038414		0.008874				-45		0.4601060722		0.6048226254		0.4701523068				-52.5		0.012344		0.4630849458		0.4507409458		0.1630849458		0.12344		0.2767147569		0.0276714757		0.0163084946

		-37.5		0.008956		0.034005		0.008935				-37.5		0.5213562107		0.7022148923		0.4972582245				-45		0.01315		0.4601060722		0.4469560722		0.1601060722		0.1315		0.2661855194		0.0266185519		0.0160106072

		-30		0.00988		0.031065		0.010009				-30		0.4084869773		0.5689440996		0.4204392714				-37.5		0.01523		0.5213562107		0.5061262107		0.2213562107		0.1523		0.2520105374		0.0252010537		0.0221356211

		-22.5		0.01076		0.030446		0.011384				-22.5		0.3489886031		0.5088064605		0.3516526788				-30		0.019732		0.4084869773		0.3887549773		0.1084869773		0.19732		0.2372453585		0.0237245359		0.0108486977

		-15		0.012282		0.02993		0.012633				-15		0.3667121899		0.5230124224		0.3857737429				-22.5		0.022482		0.3489886031		0.3265066031		0.0489886031		0.22482		0.2270571969		0.0227057197		0.0048988603

		-7.5		0.014278		0.030732		0.014987				-7.5		0.3734453038		0.5141837436		0.3837602176				-15		0.026576		0.3667121899		0.3401361899		0.0667121899		0.26576		0.2391258212		0.0239125821		0.006671219

		0		0.016072		0.032886		0.016633				0		0.3964184701		0.5202188564		0.3920577865				-7.5		0.028202		0.3734453038		0.3452433038		0.0734453038		0.28202		0.2360891613		0.0236089161		0.0073445304

		7.5		0.019676		0.039098		0.020647				7.5		0.4035448474		0.5606448742		0.406856512				0		0.03098		0.3964184701		0.3654384701		0.0964184701		0.3098		0.2466354247		0.0246635425		0.009641847

		15		0.024736		0.047937		0.025293				15		0.4292644593		0.5706420171		0.4346151299				7.5		0.032638		0.4035448474		0.3709068474		0.1035448474		0.32638		0.2443265264		0.0244326526		0.0103544847

		22.5		0.029876		0.056232		0.029686				22.5		0.4957616239		0.6901134163		0.5100118591				15		0.035212		0.4292644593		0.3940524593		0.1292644593		0.35212		0.2444340774		0.0244434077		0.0129264459

		30		0.036854		0.067533		0.036351				30		2.1912729516		3.0033253868		2.2377031969				22.5		0.037914		0.4957616239		0.4578476239		0.1957616239		0.37914		0.2679378363		0.0267937836		0.0195761624

		37.5		0.038716		0.071816		0.037237				37.5		0.7698885183		0.9871810997		0.7472402813				30		0.04166		2.1912729516		2.1496129516		1.8912729516		0.4166		0.3565750611		0.0356575061		0.1891272952

		45		0.035692		0.070819		0.03447				45		0.653495281		0.8384612881		0.6507037289				37.5		0.044048		0.7698885183		0.7258405183		0.4698885183		0.44048		0.45771688		0.045771688		0.0469888518

		52.5		0.032488		0.06896		0.030502				52.5		0.6394137529		0.8713177458		0.6464135997				45		0.04109		0.653495281		0.612405281		0.353495281		0.4109		0.3275455321		0.0327545532		0.0353495281

		60		0.032226		0.073065		0.031063				60		0.6962104045		0.9497421092		0.6924838276				52.5		0.036148		0.6394137529		0.6032657529		0.3394137529		0.36148		0.3261749999		0.0326175		0.0339413753

																						60		0.032116		0.6962104045		0.6640944045		0.3962104045		0.32116		0.3504249692		0.0350424969		0.0396210405

		2000.8.28		N4																								0.5696136767		-0.38

				TM1		TM1		TM1		TM2		TM2		TM2		TM3				TM3

				measured		calculation		(M-0.3)/10		520mea		540calN4(xg)		cal/10		650mea		650calN4		650calN4(xg)

		-60		0.0138		0.5493038923		0.0249303892		0.05497		0.7441186531		0.0744118653		0.014819		0.5465002109		0.0546500211				520mea		540calN4		cal-mea		cal-0.40		mea*10		540calN1		540calN4(xg)

		-52.5		0.012344		0.4630849458		0.0163084946		0.049737		0.625593138		0.0625593138		0.013556		0.467752343		0.0467752343		-60		0.05497		0.7441186531		0.6891486531		0.2891486531		0.5497		0.4158491728		0.7441186531		0.0744118653

		-45		0.01315		0.4601060722		0.0160106072		0.049279		0.555		0.0555		0.01503		0.4701523068		0.0470152307		-52.5		0.049737		0.625593138		0.575856138		0.175856138		0.49737		0.3724535108		0.625593138		0.0625593138

		-37.5		0.01523		0.5213562107		0.0221356211		0.049137		0.544		0.0544		0.017158		0.4972582245		0.0497258224		-45		0.049279		0.6048226254		0.5555436254		0.1555436254		0.49279		0.3572573284		0.555		0.0555

		-30		0.019732		0.4084869773		0.0108486977		0.05204		0.5689440996		0.05689441		0.022609		0.4204392714		0.0420439271		-37.5		0.049137		0.7022148923		0.6530778923		0.2530778923		0.49137		0.3725301726		0.544		0.0544

		-22.5		0.022482		0.3489886031		0.0048988603		0.053582		0.555		0.0555		0.025449		0.3516526788		0.0351652679		-30		0.05204		0.5689440996		0.5169040996		0.1169040996		0.5204		0.3468082415		0.5689440996		0.05689441

		-15		0.026576		0.3667121899		0.006671219		0.056718		0.533		0.0533		0.0302		0.3857737429		0.0385773743		-22.5		0.053582		0.5088064605		0.4552244605		0.0552244605		0.53582		0.3356364164		0.555		0.0555

		-7.5		0.028202		0.3734453038		0.0073445304		0.058349		0.544		0.0544		0.032512		0.3837602176		0.0383760218		-15		0.056718		0.5230124224		0.4662944224		0.0662944224		0.56718		0.3246732776		0.533		0.0533

		0		0.03098		0.3964184701		0.009641847		0.062856		0.578		0.0578		0.035512		0.3920577865		0.0392057786		-7.5		0.058349		0.5141837436		0.4558347436		0.0558347436		0.58349		0.3181758168		0.544		0.0544

		7.5		0.032638		0.4035448474		0.0103544847		0.066074		0.606		0.0606		0.037567		0.406856512		0.0406856512		0		0.062856		0.5202188564		0.4573628564		0.0573628564		0.62856		0.3249273684		0.578		0.0578

		15		0.035212		0.4292644593		0.0129264459		0.072046		0.673		0.0673		0.04066		0.4346151299		0.043461513		7.5		0.066074		0.5606448742		0.4945708742		0.0945708742		0.66074		0.3407488276		0.606		0.0606

		22.5		0.037914		0.4957616239		0.0195761624		0.077784		0.729		0.0729		0.043153		0.5100118591		0.0510011859		15		0.072046		0.5706420171		0.4985960171		0.0985960171		0.72046		0.3245034145		0.673		0.0673

		30		0.04166		2.1912729516		0.1891272952		0.084349		0.875		0.0875		0.046791		2.2377031969		0.2237703197		22.5		0.077784		0.6901134163		0.6123294163		0.2123294163		0.77784		0.3722197592		0.729		0.0729

		37.5		0.044048		0.7698885183		0.0469888518		0.088891		1.0571810997		0.10571811		0.04825		0.7472402813		0.0747240281		30		0.084349		3.0033253868		2.9189763868		2.5189763868		0.84349		0.5934208286		0.875		0.0875

		45		0.04109		0.653495281		0.0353495281		0.086425		0.892		0.0892		0.044021		0.6507037289		0.0650703729		37.5		0.088891		0.9871810997		0.8982900997		0.4982900997		0.88891		0.4615908908		1.0571810997		0.10571811

		52.5		0.036148		0.6394137529		0.0339413753		0.081204		0.852		0.0852		0.038365		0.6464135997		0.06464136		45		0.086425		0.8384612881		0.7520362881		0.3520362881		0.86425		0.4250155715		0.892		0.0892

		60		0.032116		0.6962104045		0.0396210405		0.076377		0.8		0.08		0.033063		0.6924838276		0.0692483828		52.5		0.081204		0.8713177458		0.7901137458		0.3901137458		0.81204		0.446546696		0.852		0.0852

																						60		0.076377		0.9497421092		0.8733651092		0.4733651092		0.76377		0.4824027079		0.8		0.08

																												0.7449132252

																								650mea		650calN4		cal-mea		cal-0.30		mea*10		650calN1		650calN4(xg)

																						-60		0.014819		0.5465002109		0.5316812109		0.2465002109		0.14819		0.2992015224		0.0546500211

																						-52.5		0.013556		0.467752343		0.454196343		0.167752343		0.13556		0.2750789871		0.0467752343

																						-45		0.01503		0.4701523068		0.4551223068		0.1701523068		0.1503		0.2770411605		0.0470152307

																						-37.5		0.017158		0.4972582245		0.4801002245		0.1972582245		0.17158		0.2592302548		0.0497258224

																						-30		0.022609		0.4204392714		0.3978302714		0.1204392714		0.22609		0.253370757		0.0420439271

																						-22.5		0.025449		0.3516526788		0.3262036788		0.0516526788		0.25449		0.2255548634		0.0351652679

																						-15		0.0302		0.3857737429		0.3555737429		0.0857737429		0.302		0.2371092842		0.0385773743

																						-7.5		0.032512		0.3837602176		0.3512482176		0.0837602176		0.32512		0.2355646131		0.0383760218

																						0		0.035512		0.3920577865		0.3565457865		0.0920577865		0.35512		0.2433534235		0.0392057786

																						7.5		0.037567		0.406856512		0.369289512		0.106856512		0.37567		0.244441318		0.0406856512

																						15		0.04066		0.4346151299		0.3939551299		0.1346151299		0.4066		0.2460513274		0.043461513

																						22.5		0.043153		0.5100118591		0.4668588591		0.2100118591		0.43153		0.2729073194		0.0510011859

																						30		0.046791		2.2377031969		2.1909121969		1.9377031969		0.46791		0.4432539524		0.2237703197

																						37.5		0.04825		0.7472402813		0.6989902813		0.4472402813		0.4825		0.3477836191		0.0747240281

																						45		0.044021		0.6507037289		0.6066827289		0.3507037289		0.44021		0.3290509648		0.0650703729

																						52.5		0.038365		0.6464135997		0.6080485997		0.3464135997		0.38365		0.3276592355		0.06464136

																						60		0.033063		0.6924838276		0.6594208276		0.3924838276		0.33063		0.3463261506		0.0692483828

																												0.5707447011
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实测值

计算值

观测天顶角（度）

反射率

水稻抽穗期（Tm2波段0.52-0.60nm）
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实测值

计算值

观测天顶角（度）

反射率

水稻抽穗期（Tm1波段0.45-0.52）
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实测值 Measured

计算值 Calculation

观测天顶角（度）
View  zenith（degree）

反射率 Reflectance

抽穗期（TM3）(2000.8.28)
Heading stage（TM3）
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		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



TM1 measured

TM1 (M-0.3)/10

TM2 520mea

TM2 cal/10

TM3 650mea

TM3 650calN4(xg)

2000.8.28 N4 BRF
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实测值 Measured

计算值 Calculation

观测天顶角（度）
View　zenith（degree）

反射率 Reflectance

抽穗期（Tm2）(2000.8.28)
Heading stage
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实测值 Measured

计算值 Calculated

观测天顶角（度）
View  zenith angle（in degree）

反射率 Reflectance

抽穗期（TM3）(2000.8.28)
Heading stage（TM3）

0
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0
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实测值 Measured

计算值 Calculated

观测天顶角（度）
View　zenith（degree）

反射率 Reflectance

抽穗期（Tm2）(2000.8.28)
Heading stage
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		9.18		measured

						0.45-0.52		0.52-0.60		0.63-0.69

				-60		0.039796		0.094223		0.047396		zn1b30

				-52.5		0.03976		0.088798246		0.047430233		zn1b37.5

				-45		0.037498		0.080567		0.045058		zn1b45

				-37.5		0.03234		0.068970175		0.039762791		zn1b52.5

				-30		0.023588		0.049425		0.029319		zn1b60

				-22.5		0.023642		0.050068421		0.030553488		zn1b67.5

				-15		0.021518		0.04634		0.027788		zn1b75

				-7.5		0.021682		0.044573684		0.029665116		zn1b82.5

				0		0.019928		0.043347		0.02851		zn1b90

				7.5		0.01803		0.042307018		0.024206977		zn1f82.5

				15		0.013834		0.041179		0.017944		zn1f75

				22.5		0.013114		0.042936842		0.017167442		zn1f67.5

				30		0.013906		0.046661		0.017637		zn1f60

				37.5		0.015502		0.052761404		0.019255814		zn1f52.5

				45		0.0178556		0.060014		0.021716		zn1f45

				52.5		0.03976		0.088798246		0.047430233		zn1f37.5

				60		0.013262		0.04664		0.016393		zn1f30





		

		绿光z		日期														红光z

		观测天顶角		8.19		8.28		9.03		9.11		9.24		9.29		10.18		观测天顶角		8.19		8.28		9.03		9.11		9.24		9.29		10.18

		-60		0.042635		0.051011		0.042635		0.03744		0.046302		0.048411				-60		0.015465		0.017091		0.010958		0.007814		0.01496		0.022749

		-52.5		0.039614		0.047209		0.039614		0.031709		0.0379		0.04464				-52.5		0.015679		0.015091		0.010837		0.006963		0.0119		0.021397

		-45		0.038409		0.04484		0.035107		0.027396		0.033295		0.039737				-45		0.015463		0.014709		0.009333		0.005626		0.010295		0.020274

		-37.5		0.035795		0.043991		0.032144		0.024475		0.032144		0.032144				-37.5		0.014967		0.016442		0.009181		0.005484		0.011077		0.016595

		-30		0.034491		0.042202		0.028644		0.022512		0.028644		0.03013				-30		0.016144		0.016828		0.008867		0.005567		0.009837		0.015186

		-22.5		0.033521		0.040177		0.025781		0.020175		0.028028		0.028028				-22.5		0.017674		0.017674		0.009337		0.005388		0.011474		0.014879

		-15		0.03266		0.041005		0.023396		0.020305		0.027072		0.028856				-15		0.017198		0.018523		0.008765		0.006595		0.01313		0.015988

		-7.5		0.041223		0.041223		0.022488		0.022488		0.028219		0.034182				-7.5		0.026242		0.019056		0.009635		0.0087		0.014714		0.020426

		0		0.048618		0.042426		0.023846		0.027737		0.030946		0.042426				0		0.034335		0.020242		0.010991		0.011516		0.016644		0.027347

		7.5		0.051735		0.044002		0.026221		0.03417		0.035065		0.050496				7.5		0.039449		0.020402		0.012249		0.014802		0.020402		0.033167

		15		0.057381		0.047316		0.035021		0.039979		0.042007		0.062007				15		0.0428		0.021965		0.017226		0.017226		0.024107		0.040102

		22.5		0.066953		0.051498		0.041639		0.045793		0.049321		0.066953				22.5		0.045756		0.023716		0.02073		0.020526		0.028507		0.042202

		30		0.071933		0.054163		0.047547		0.052077		0.057333		0.071933				30		0.047879		0.024535		0.023635		0.024028		0.032926		0.044847

		37.5		0.071819		0.059558		0.055918		0.055918		0.062428		0.075367				37.5		0.046056		0.026291		0.027488		0.024881		0.034405		0.045156

		45		0.069351		0.059591		0.059591		0.059591		0.071454		0.080842				45		0.040774		0.024556		0.028535		0.025807		0.039044		0.048502

		52.5		0.068286		0.062946		0.059786		0.061549		0.08173		0.088577				52.5		0.037174		0.026893		0.026893		0.025856		0.044409		0.054916

		60		0.070477		0.06446		0.059095		0.06446		0.086121		0.088184				60		0.033286		0.025758		0.04909		0.026735		0.046263		0.053667






_1069307178.unknown

_1069270204.unknown

