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Forest classes for global land cover data js
from observation data as a nadir view. In this study, we

il el | studies. Howaver, it is difficult 1o correclly classity neadle-leaves forest and broad-leaves foresl using phenology information exiractsd

o iffe edie-le; and broad-leaves forests using MODOSGA and MYDOSGA. To produce psecdo multidirectional satellite data, we select-
ed several days of data with widths g along the ion. We used the pseudo multidirechional data sels to study reflectance on four bands, as well as the vanation wilh salar zenith and
relatlve azimuth for NOVI ( d Difference \ Index) and GVI {the green chiorophyll index). Data selection followed criteria aimed to reduce as much as possible the influence of viewing direction and
terrain conditions. We Mnd thal NDVI and GV change depending on ihe solar zenith and relative azimuth, Using data in limited ranges of solar zenith and relative azimuth, it was not possible to clearly show differ-
enees betweern the charactenslics ol needle-leaves Tores! and broad-eaves forast lrom psaudo multidirectional obsurvabion data, However, wi found differences for both NOV| and GVI between nadic and stan| data
depending on the surface stale of Ihe forest.
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Pseudo multidirsstional data sets

,-/U@ed data and Selecting of scenes as Nadir and Slant N

« Used daja | MODOSGA (MODISTerra Sur'ace Reflectance Dady L2G Giobal 1km and 500m) and MYDOSGA (MODIS/Acua Surtace Reflectance
Daily 126G Glabal 1km and 500rm) SIN Grid V006, in 2010 year

+ Gur_rafl_bO1: 500m Surface Reflactance Band 1 (620-870 nm), sur_refl b02: 500m Surfnce Refectance Band 2 {B41-876 nm) ,
sur_refl_bis: 500m Sudace Reflectance Band 3 (459-a79 nm). sur_refl_b04; 500m Surface Reflectance Band 4 (545-565 nm),
Soker 2enith. Solar azimuih. Sensor 2enilh, Sensor azimuth.

- For multidirectional radir and slant date, data of suvoral days with scanning widths overtapping along the cross-track deection ware selocted (See Figura 1),
=Critasep> Nadir | 0% sensor zenilh < 107, Slanl - 45%<= sensor zenilh < 557,  Cloud siate | Clear,  iandiwater Hag | land

« Sampla areas | Sample s4es with flal ground were salected from FLUXNET sites and field surveys. Number of siles selected are sight EN siles. tw DN sites, four EB
silees, foulr DE sies, and two MIX sites, Each ske is the same forest type praacs within  radiis of 500 m from the center-of-siti area.

Fig. 1 Figure 1. Nadir and Slant in overlapping of scanning widths
alang Ihe cross krack direction. (drawn by Honea reseasch lab )

Data-process for nadir and slant (produced by Chiba Univ, Honda Lab))

Natir and slant data sats were poduced by compasiting a 15-day cych @8 one scene as, with size 2400 = 2400 pixels. Values of reflectance data
on four bands, 2enith and gamith for sun and sensor were popiisted for each phel mesting the cloud state and land'water flag requirements cited
above, otharwise, the pixel was flled with null data.

Data-process for analysis
= In each sample site, scenes were sebectad for which every data subset exists in both the nadir and stan files.
» To study the relationship betwean nadi- and slant date, we cal indices NOVI(h
greren chloraphiyll index) s folliws.
NOVI = (MIR-RealiNiR*Red), GVi = NIRGrean- 1
= Toavoid the influence of thin clouds, we used data wilh NOWI = 0.7 for bath nadir ana slant data,

» To study reflectance affecled by solar azimuth and sensor azimuth, relative azimull was calculated from zero fo 180 degree by the diffarence between
=un axmuih and sensor aximadh (Sea Figuna 2),
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Ingex) and GV {the

Fig. 2 Ralmionshie batwoon rusive seimuth. solor azimulh, snd

Eolar azimiith and sensor azimuth of MODIS products have values o the =180,00 o 180.00 degrees mnge. sansar azimith /
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{,deaﬂonaﬁbbemmrehMazmumandreﬁmmnoe " Influshce of relative azimuth and solar zenith
Bt RaUE S A A taics ERANGA. tageadli oo et arinitc £ Dista wilh & diference hetween nadic rofative azimully and slant relalive azimulh of less than 20 degrees and for which the solar \
reflactance decreases as the retative angle approaches 50 degrees. { zenith angle of both nadir and skant is less than 30,

« Nadir NDVIs have a wider distribution than slant NDVI while they

o + These shaw that NOVI and GV change depending on
i Tiguren nge " s miore sifmilarly distributad for needie-Jeaves forest

selative azimuth,
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Figure 3
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Both nadic ang slant reflectance change depending on solar zenith! reflec-
tance decreases with Increasing solar zanih angle. L o rcoc e —
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\ Mg —F-Spgcs T = Figure S, (a1 refationship between NDVI, relative aiimuth and solar FEure 6. [ad] NOVIs of naclic for nesdie-leaves forest sample sites, (2] NOVIS
\ 2enith far nadir, {a2) relaranship for siane, (B1) relationship batween of slant for neecle-leaves forest samiple sites, (b1} NDWis of nacir fo- broad-
N Fipune:4, Rekivionship betieen reflectance of four bands and selar zenath, S Gl relstive. azimuth and solar zenith for nadi (£2] relationshig: for leaves forest sampde sites,(62] NDV1s of sant for broad-leaves farest sample
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« We did not find a ciear betwean th of neadle-leaves for-
est and broad-leaves forest, but we found differences for both NDVI and GVI be-
bwen nadir and slant dala depending on the surface slate of thie forest.

» The number of data ponls seleded following restriclions dscussed above for rofa-
tive azimuth and solar zenith was very small, resulting in 62 EN points, 13 EB
points. 11 DB points, and 16 MIX points,

« To further i 1he it in fores! using

for future studies.

data. s

y to incraase sample iz

= Compared to other sles. slant valuss are samawhat consistently
Ezrger than nadir values for sites db2a and en?. Site ch2a
{deciduous broad-keaves forest) with land covared by oak wood-
tands, Site en? (evergreen needle-leaves forest) with land cav-
ered by 400-500 years' ald western hemiock.

sites, Relationship between NOVI and relative azimuth for each sample sites of
nevdle-leaves tree and broad-leaves tree.

s e

& N

%

™ i I

= *

A .

L e S S S ) - o
o E- o e
2 5 = : & =

Figure 7. Relationship betwesn nadic and tant {21) NDV [a2) 6V com-
bining needie-leaves forest and broad-leaves forest data. Square marks
indicate data with relative animuth fager than 100 degrees and plus
marks Indicate data with relative azimuth smaller than S0 degrees.
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