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A b st r a ct : T h e a uth o r s s t u di e d th e effe ct s of th e d e g r ad ati o n of N O A A / A Ⅵ] R R s e n s o r

s e n siti v lt y an d th e g e o m e try c o n c e r n i n g t O th e z e nit h a n d a zi m u th an gl e s of t h e s u n a n d a

s e n s o r o n th e m o nit o n n g o f l a nd c o v e r c o nditio n s u s ln g m u fti -t e m p o ral A V t R R d at a ･ T h e

e 飽 ct o f s e n s o r d e g r a d ati o n o n c alib r ati o n of A V li R R vi sible a n d n e a r -i n 丘a r ed c h a n n el s w a s

te st e d u si n g th e d a t a t a k e n i n a d e s e rt a r e a w h e r e t h e s u rf a c e al b ed o w a s c o n sid e r ed t o b e

st abl e . T h e eff e ct o f s ol a r - s e n s o r g e o Ⅱl et ry W a s t e St e d u si n g th e th r e e t e m p o r al d at a w hich

w e r e ob s e rv e d wi thi n a w e e k a n d i n di ff e r e n t g e o m et ri c al c o n diti o n s an d r eg r e s si o n an al y sis

w a s p e rf o r m e d t o st u d y th e effe ct o f g e o m etd c al p a r a m e t e r s o n th e c o r r e h ti o n of s u r f a c e

al b e d o s a n d N V I a m o n g t h e th r e e diff e r e nt d at a ･

I .I n t r o d t) cti o n

As o pti c al s e n s o r d at a lik e N O A A / A V H R R c o n t ai n d at a v a ri a ･ti o n s d u e t o s e n s o r d eg r ad atio n

an d g e o m et ri c c o nditi o n s o f gr o u n d ob s e r v ati o n , it is q u lt e i m p o rt a n t t o c o n sid e r th e s e

v a ri ati o n s f o r th e c r e a ti o n o f wi d e - r a n g e m o sai ck ed i m a g e s a n d th e r n o rlit o ri n g of th e gr o u n d

s u rf a c e b y m u lti -t e m p o r al d at a
.

T w o k in d o f ap p r o a ch e s c a n b e c o n sid e r ed fo r t h e c o r r e cti o n of t h e v a ri atio n s ･ O n e i s th e

st a .ti stic al ap p r o a c h in w hi c h th e b ri ght n e s s e s of th e i m ag e s a r e ?dj u st e d b y a st atisti c al m et h od ･

B u t t h e st ati stic al a dj u st m e r lt C a u S e S th e l o s s o f t h e o ri gin al r adi an c e i n fo r m ati o n . T h e o t h e r

a p p r o a ch is t o c o n v e rt th e b ri gh t n e s s e s of th e i m ag e s t o t h e p h y si cal a m o u nt lik e r adi an c e o r

r e fl e ct a n c e . T h e 血st st ep of th e l att e r ap p r o a ch is t o e st ablish t h e a c c u r a t e c al ib r ati o n m e th o d

t o a cq u i re a c c u r at e r adi an c e o r r efl e ct a n c e at th e s e n s o r ob s e r v ati o n . T h e s e c o n d st e p i s t o

c o rr e c t t h e v a ri ati o n s c a u s e d b y th e g e o m et ri c o b s e r v a ･ti o n c o n ditio n b a s ed o n th e m o d el fo r

th e at m o sp h e ri c e ff e ct o n v a ri o u s g e o m et ri c c o n diti o n s ･

I n this st u d y ,
a r st , t h e r a di o m e tri c c o r r e cti o n o f A V H R R vi sibl e an d n e a r I R d a t a w hi c h

c o n sid e r s th e s e n s o r d eg r a d ati o n a nd s ol a r - z e nith a n gl e w a s t e st ed a s th e c alib r ati o n p r o c ed u r e

a n d th e e ff e ct of this c o r r e c ti o n w a s e v al u at ed u si n g th e d at a t ak e n i n a d e s e rt a r e a w h e r e th e

s u rfa c e al b e d o w a s c o n sid e r ed t o b e st able , N e x t
,
th e e ff e ct s of th e g e o m e t ri c c o n diti o n s

r elat e d t o s ol ar z e nith a n d s e n s o r z e nit h a n gl e s w e r e i n v e stlg a .t ed u sin g t h e th r e e t e m p o r al d a t a

w hi c h w e r e o b s e rv e d wi t hi n a w e ek a n d i n diffe r e nt g e o m et ri c al c o n diti o n s L T h e u tt e r

in v e stlg ati o n i s e x p e c t ed t o m a k e cle ar th e a ct u al v a ri ati o n d u e t o t h e diff er e n c e o f t h e

g e o m et ry a n d t o o ff e r th e e vi d e n c e fo r t h e n e c e s s lty O f th e ap p r o p n a t e at m o s p h e ri c c o r r e cti o n

f o r t h e m o nit o n n g b y m uld -t e m p o r al s at ellit e i m ag e s ･
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2 ･ E ffe ct o f S e II S O r D e g r a d ati o n o n A V E R R R a di a n c e

I n o r d e r t o e v al u at e th e effe ct of t h e s e n s o r d e g r ad a .ti o n o f A Ⅵ1 R 札 t w o A V H R R L A C

i m ag e s ob s e r v ed o n 2 7/J an ･

,
1 9 8 6 ( N O A A - 9) an d 3 0/J a n .

,
1 9 9 3 ( N O A A - 1 1) w e r e u s ed fo r th e

a n al y sis ･
F o r e a c h i m ag e

,
t o t al 19 2 pi x el s a m ple s w e r e s el e ct ed wi t hi n T h a t D e s e rt o f I n di a

u n d e r th e g e o m et ri c al c o n diti o n s in w hi ch th e s ol a r z e nit h an gl e w a s r e st ri ct e d & o m 5 5
o

f o

65
o

a n d th e s e n s o r s c an an gl e C o m O
o

t o 2 0
o

･ T his r e st ri cti o n w a s a p plie d t o c o n fi r m t h e

st a bilit y o f th e r e 且e ct a n c e of t h e d e s e rt a r e a s .

2 . 1 C alib r ati o n a n d c o rr e cti o n of A V H R R d at a

( a) P r e 丑i gh t c al ib r ati o n

T h e c alib r ati o n f o r A Ⅵ 皿 R vi sibl e ( C H ll) an d n e ar I R ( C H .2) d at a g e n e ral ly u s e s th e

c o et温ci e n t c al c ul at e d & o m t h e p r efli gh t t e st da .t a . I n t his c al ib r ati o n
, th e ob s e r v ed r adi a n c e in

u nit s o f 〟 W / c m
2
/ n m / s r i s ob t ai n e d a s f oll o w s;

R
p r B

=
α( C - C o) (1)

w h e r e R
p re i s t h e ob s e r v e d r adia n c e

,
α is th e p r e fli gh I r adi o m e tri c c o efB ci e n t a s f oll o w s;

N O A A - 9 : C E ･1 ;0 ･0 5 5
,

C H ･2ミO 1
0 3 6 N O A A - 1 1 : C H ･1 ; 0 ,

0 4 7
,

C H . 2;0 . 0 2 8

C i s t h e A V f R R o u t p u t digi t al c o u nt l e v el
, an d C o i s th e c o u n t l e v el m e a s u r ed w h e n t h e

i n str u m e n t i s ob s e r vi n g d ee p sp a c e ･

(b) C al ib r a ti o n c o n sid e ri n g th e s e n s o r d eg r ad ati o n

As A V H R R visibl e a nd n e a r l R d at a a r e affe ct e d b y th e s e n s o r d e g r ad ati o n a t a l a un chi ng tl m e

o r d u ri n g in o rbit ( K a u 血 a n an d H olb e n (1 9 9 2)) , th e c alib r ati o n c o n sid e ri n g th e s e n s o r

d e g r ad ati o n i s n e c e s s a ry t o a cq u l r e an a C C u r a t e r adi a n c e at th e s e n s o r ob s e r v ati o n . S o
,
th e

c o e ql Ci e n t b y K a u 血 a n a n d H olb e n ( 1 99 2) w a s a ppli ed a s th e c al ib r ati o n c o ei rl Ci e nt a s f oil . w s;

R J 6 g
≡ ( α/ γ)( C I C o) (2)

w h e r e R 血g
is th e ob s e Ⅳ ed r adi a n c e c o n sid eri n g th e s e n s o r d e gr ad ati o n ,

α / γ is th e

r adi o m et ri c
.
c o e 氏 ci e n t f o r th e t e st d at a c o n sid e ri n g th e s e n s o r d eg r a d atio n a s f oll o w s;

N O A A - 9 : C H ･ 1 ;0 ･ 0 63 2 0
.

C H ･2 ; 0 ･ 04 3 9 7 N O A A - 1 1 : C H
.
1 ;0 .0 5 92 7

,
C H .2 ; 0 .

04 0 8 6

(c) S ol a r z e mi th an gl e c o r r e cti o n

T h e r a dia n c e v al u e s of A V H R R C H ･ 1 a n d C H ･ 2 c h a n g e a c c o r di n g t o t h e v a ri ati o n o f t h e s ol a r

z e nit h a n gle b y th e r e a s o n t h t th e r efl e ct ed r a di a n c e 丘o m th e t a rg et p l X el i s a ff e ct e d b y th e

i n cid e nt e n e rg y of s ol a r ill u mi n ati o n . T h e r ef o r e th e ob s e r v e d r adi a n c e w a s n o r m ali z ed b y th e

c o s in e o f s ol a r z e nith a n gle t o c o r r e c t t h e ch a n g e o f in cid e n t s ol a r r a di a n c e a s f oll o w s;

R d
- R J c o s e o (3)

w h e r e R 8 01 is th e o b s e rv e d r a di a n c e c o n sid e ri n g th e s ol a r z e nit h an gle , R i s th e r adi an c e

c al c ul at ed b y E q ･ (1) or (2) ,
a n d O D i s th e s ol a r z e nit h an gl e .
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2 .2 R e s ult o f c alib r ati o n a n d c o r re cti o n

Fig .1( a) a n d 1(b) sh o w s th e r adi an c e dist rib u ti o n of A Ⅵ 皿 R d at a (2 7/J an ･ 1 9 8 6 a nd 3 0/J a n
p

19 93) c o rr e c t ed wi th p r efligh t c al ib r ati o n c o e 庶cie r [t s f o r vi sibl e ( C H ･ 1) a n d p e ar I R ( C H ･2)

r e sp e cti v ely ･ Fig ･ 2( a) an d 2(ら) sh o w s th e r adi an c e aB e r th e c al ib r ati o n c o n sid e ri ng th e s e n s o r

d e g r a d a ti o n ･ T h e s e r e s u lt s i n dic at e t h t th e diffe r e n c e of th e m e a n r adi a n c e b et w e e n t h e t w o

d at a i n Fig l is s m all e r t h a n th at in Fig ･ 1 ･ T hi s fa ct s u g g e sts th at th e c al ib r ati o n c o n sid eri n g th e

s e n s o r d e g r ad ati o n i s u s e fu l fo r th e c o m p a ri s o n of m ulti -

y e a r A Ⅵi R R d at a t ak e n b y di q e r e rlt

s at ellit e s .

Fig .3( a) a n d 3(ら) sh o w t h e r a dia n c e dist rib uti o n o f A V H R R d a ･t a (2 7 J a n ･ 1 9 8 6 a n d 3 0 J an
･

1 99 3) aR e r t h e c al ib r ati o n‾c o n sid e r in g t h e s e n s o r d e g r a d ati o n a nd a 触 r th e s ol a r 2:e nith a n gl e

c o r r e cti o n , I n t h e s e flg u re S
,
t h e di q e r e n c e o f m e a n r adia n c e b ct w e e n th e t w o d at a b e c o m e s

s m alle r a 丘e r t h e s ol a r z e nit h an gle c o r r e cti o n . I n ad diti o n
,
th e m e an r a di an c e v al u e s o f th e t w o

d at a a r e n e a rly s a m e i n t h e r an g e w h e r e th e s e n s o r s c an a n gle is s m al 1 ･ Thi s fa ct s u g g e st s th at

th e c o n sid e r ati o n of th e s e n s o r d e g r ad atio n c a n r e s ul t i n m o r e ap p r o p ri at e c o r r e c ti o n b y th e

c o m bi n ati o n of th e s ol ar z e n ith an gle c o r r e cti o n .

2
.
3 D i s c u s si o n

F r o m ab o v e e x p e ri m e n t al r e s u lt s , it is ob vi o u s th a ,I th e cal ib r ati o n c o n sid e ri n g th e s e n s o r

d eg r ad d i o n i s n e c e s s a ry t o d e ri v e a n a c c u r a t e r adi an c e at th e s at e uit e o b s e r v a ti o n ･ If th e

g e o m et ri c c o nditi o n i s in a v e ry g o od c o n diti o n t h t th e s e n s o r s c an a n gl e is v e r y s m all
,
th e

d e ri v ed r adi a n c e b y th e ab o v e c alib r ati o n a nd c o r r e cti o n will b e able t o b e u s ed dir e c tly fo r th e

c o m p ar i s o n o ft h e g r o u nd s u rf a c e b et w e e n th e pl u r al d at a tak e n a t di H e r e n t ti m e s ･

A ct u al ly ,
it is i m p o s sibl e t o a c q ui r e al 1 n e c e ss a ry d at a i n a g o o d g e o m et ri c c o n diti o n ･ T h e r ef o r e

th e a r chi v ed d at a lik e a m o sai ck e d p r o d u c t a t l e a s t sh o ul d i n cl u d e t h e g e o m et ri c i nfo r m ati o n

( s ol ar a n d s at ellit e z e nit h a Jlgl e s a nd s ol ar
-

s at elut e r el ativ e a zi m u th an gl e) fo r e v e ry pi x els ,

w hi c h mi ght b e u s e d f o r a l at e r at m o sp h e ri c c o r r e cti o n p r o c e d u r e if p o s sible ･

3
. E ffe ct of S ol a r - S e n s o r G e o T n e t r y O m S ll rf a c e Al b e d o a II d N V I

Wh e n th e m ul ti -t e m p o r al A V H R R d at a a r e u s ed fo r th e m o nit o r l ng O f la n d c o v e r c o nditi o n s ,

th e effe ct s of th e g e o m et ri c c o n diti o n s a m o n g t h e s u n
,

a s e n s o r an d a g r o u n d sh o ul d b e

c o n sid e r ed , b e c a u s e th e s e c o n diti o n s b ri ng t h e c h a n g e o f th e s u rf a c e al b e d o a n d N V I d e d v ed

丘o m A V H R R d a ,t a . I n o rd e r t o i n v e stlg at e th e s e e 飽 cts
,
th r e e A Ⅵi R R d at a w hi ch w e r e

ob s e r v ed wi t hi n a w e ek an d h a v e di ff e r e nt g e o m et ri c c o n diti o n s w e r e u s ed . T h e d at a w e r e

a c q ui r ed o n 6 仔eb . ( 93 0 3 7 0 8) ,
7/ F eb . (93 03 8 0 8) an d 13 仔eb . (9 3 0 4 4 0 9) in 1 9 93 r e sp e cti v ely ･

U n d e r t h e a s s u m ptl O n t h t th e g r o u n d s u rf a c e c o n diti o n s a r e s a m e a m o n g th e t h r e e , t o t al 1 6

s a m ple a r e a t ri pl et s c o r r e s p o n din g t o th e s a m e l o c a ti o n w e r e s el e c t ed ･
E a ch s am ple a r e a w a s

c o m p o s ed b y 5 b y 5 wi n d o w s an d t h e a v e r ag e v al u e i n t h e wi n d o w w a s u s ed a s th e

r e p r e s e n t a ti v e d at a of th e s a m pl e a r e a .
T h e l a n d c o v e r cl a s s e s of t h e s a m p l e s w e r e f o r e st

,

a g r lC ult u r al l a nd a nd b a r e s oil ,
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3 .1 R el ati o n b et w e e n s u rf a c e al b e d o an d g e o m e tri c c o nditio n

Fig .
4( a

-

e) sh o w s t h e v al u e s of th e s a m ple s fo r s ol a r z e nit h a n gl e
,
s a t enit e z e nith 血gl e ･ al b ed o

in c li . 1 a n d C H .2
,
a n d th e n o r m al i z ed v e g et ati o n i n d e x P V I) d eri v e d a s f ollo w s;

N V I
-

(A 2 - A l)/( A 2 ＋A l) ( 4)

w h e r e A l an d A 2 a r e t h e al b ed o s i n C H .1 a n d C H ･ 2 r e sp e cti v ely ･ T h e sig n of th e s a t ellit e

z e ni th a n gle w a s i n v e rt ed w h e n t h e s ol a r a zi m u th a n d s at ellit e a zi m u th is i n a r e v e r s e dir e cti o n
,

n a m ely if th e r elati v e a ヱi m u t h o f th e t w o i s l a rg e r th an 9 0 d e g ･
･

It i s ob vi o u s th a = h e v ari a ,ti o n s of th e al b ed o s i n C H .1 a n d 2 a r e cle ar ly r el at ed t o th e t w o

g e o m e t ri c p a r am et e rs
,
th e s ol ar z e nith a n d s at elht e z e nith an gle s ･ B e c a u s e th e al b ed o is d e d v e d

a 洗e r th e s ol a r z e ni t h a ngl e c o r r e cti o n d e s c rib ed in 2
,
T h e m ai n p a r a m e t e r affe cti n g th e al b ed o

is c o n sid e r ed t o b e t h e s at ellit e z e nit h an gle ･ G e n e r ally ,
t h e al b ed o b e c o m e s l ar g e r i n t h e c a s e

of p o siti v e l a rg e s at ellit e z e nith a ngl e , n a m ely in th e c a s e of l a rg e s at ellit e z e nith a n gl e in th e

s am e di r e c ti o n of th e s u n an d a s a t ellit e . It is o b vi o u s th at t his v a ri a ti o n i s c a u s e d b y th e l a r g e r

effe ct o f t h e p at h r a di an c e ･ O n t h e c o nt r a r y '
i n th e c a s e o f s m al l p o siti v e v al u e s a n d n e g ati v e

v al u e s of t h e s a t ellit e z e nith an gl e t h e v ari atio n of th e al b e d o i s s m al1 e r ･

o n th e o th e r h a nd , th e v ari a ti o n of N V I is r ath e r r e v e r s e of th at of th e alb ed o ,
n a m ely N V t

d e c r e a s e s i n th e c a s e of p o siti v e l ar g e s at ellit e z e nith a n gl e ･
F o r th e d at a 93 03 7 0 8 an d

93 03 8 08
, th e N V I v al u e s a r e al m o st si mi la r e x c e pt th e s a m ple 6

,
w hich i s th e

,
b a r e s oil s u rf a c e

a n d h a s t h e p o siti v e l a rg e s at ellit e z e nith an gl e 1

3
.
2 R e g r e s si o n a n al y si s of al b ed o

_
an d N Ⅵ b et w e e n t w o diffe r e n t d at a

Fig ･5 s h o w s t h e r e s u lts o f r e g r e s si o n s of t h e alb ed o s a Jld N Ⅵ b et w e e rr t w o di ff e r e n t d a t a ･ T h e

r e s ul t s sh o w th at t h e c o r r el a .ti o n c o e 粗ci e n t f o r th e p a lr Of 93 0 3 7 0 8 an d 93 0 3 8 0 8 is al w ay s

la r g e r th a n th at f o r th e p a lr Of 93 0 44 0 9 a n d 93 03 8 0 S f o r b oth of al b ed o a nd N Ⅵ ･ T h e r ef o r e

it i s ob vi o u s th at th e d at a i n t h e g e o m et ri c c o nditi o n of p o siti v e g r e a t e r s at ellit e z e nith a n gl e

d e g r a d e th e l in e a rit y of th e c o r r e sp o n d e n c e s o f al b e d o a n d N Ⅵ d t h oth e r d at a ･

As t o N V I
,
i n t h e p a lr O f 93 03 7 08 a n d 93 03 S O 8 al m o st o f t h e s a m ple s a r e i n a r e g 1 0 n O f

a c c e pt abl e v ar i ati o n s of N V I fo r th e c o m p a d s o n e v e n if th e r e r e m ai n s r el ati v ely l ar g e v a ri ati o n

i n al b e d o . T his r e s u lt s u g g e sts s o m e eif e ct o f N V l f o r t h e c o m p e n s ati o n of t h e v a ri a ti o n d u e

t o th e g e o m et ri c c o n diti o n s ･ H o w e v e r
,
f o r t h e p a lr O f 93 0 4 4 0 9 a n d 93 0 3 8 0 S ,

al m o st o f th e

s am pl e s r e s ult i n
.

u n d e r e sti m ati o n o f N Ⅵ fo r o n e of th e p ai r
,
9 3 04 4 0 9 ･ I n t his s e n s e

,
t h e

s a m ple s 丘
･

o m 93 04 4 09 h a v e q u lt e P O O F q u alit y fo r t h e c o m p a ri s o n wi th ot h e r s
,
e v e n if t h e N Ⅵ

is u s e d fo r t h e c o m p ar i s o n ･

3 .3 D is c u s si o n

F r o m th e ab o v e r e s ult s
,
it i s ob v i o u s t h at t h e g e o m et ri c c o n diti o n

,
e s p e ci ally th e s at ellit e z e nith

an gl e b ri n g s t h e l a rg e e ff e ct o n s u rf a c e alb e d o an d N V I
,

n ot o nl y t o th e ab s o h lt e V al u e s b u t

al s o th e li n e a n t y of d at a c o r r e s p o n d e n c e s e v e n aR e r a li n e a r d at a c o tl V e rSi o n ･ T h e N V I is l e s s

affe ct e d b y t h e g e o m et r y c o m p a r e d w ith t h e al b e d o s i n C H ･
1 a n d 2

,
w hi c h h a s p r o v ed s o m e
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effe ct o f-th e N V I fo r c o m p e n s a ti o n o f u n e x p e c t ed v mi ti o n o f s u rf a c e al b e d o s I H o w e v e r
,
if

th e s at e nit e z e nit h a n gle i s JT lu Ch l a r g e r t h an an a c c e pt abl e v al u e
,

m a y b e 5 0 d eg r e e 丘
･

o m Fig .4
,

it i s r e c o m m e nd e d n o t t o u s e th at s a m pl e f o r th e c o m p a ri s o n wi t h o th e r d at a ･ If o nly th e d at a

s a m ple i n s u c h a b a d c o n ditio n is a v ail abl e
,
it sh o uld b e r e c o g ni z e d t h at th e N Ⅵ v al u e s a re

al w ay s u nd e r e sti m at e d c o m p a r ed wi th th e r e al v al u e s .

4 . C o n d u si o n

T h e effe ct s of th e s e rL S O r d e g r a d ati o n an d t h e g e o m et ri c c o n diti o n s r el at ed t o t h e s u n
,

a

s at ellit e an d a g r o u n d w e r e st u di e d i n th e sit u ati o n o f th e c o m p a ri s o n of m uユti -t e m p o r al
A V t R R d at a ･ T h e c alib r ati o n c o n sid e ri n g t h e s e n s o r d e g r ad ati o n w a s p r o v e d t o r e s ult in m o r e

a p p r o p r la t e C O rr e C ti o n f o r th e c o m p a ri s o n of th e A V H R R r adia n c e d e ri v ed fr o m diffe r e n t

s at ellit e s ･
T h e g e o m et ri c p a r a m e t e r

,
e s p e ci al1y th e s at ellite z e mi th a Jlgl e w a s p r o v ed t o h a v e th e

la r g e ef3 e c t o n al b ed o an d N Ⅵ d eri v e d fr o m t h e c alib r at e d A V f R R vi sibl e a n d n e ar IR d at a
.

T h e id e al c a s e s e e m s t o b e th at a n a pp r o p n 丘t e a t m o sp h e ri c c o r r e cti o n is a p plied t o th e

c alib r at ed d at a b a s ed o n t h e g e o m e t ri c p a r am et e r s c o m p u t ed i n t h e c alib r ati o n p r o c ed u r e .

H o w e v e r , e v e n if th e at m o sp h e ri c c o r r e c ti o n i s difE c ult t o b e ap pli ed
,

at l e a st th e s e g e o m et ric

p a r a m e t e r s sh o ul d b e al w ay s t ak e n in t o c o n sid e r a ti o n f o r th e c o m p a ri s o n a m o n g th e m ulti -

t e m p o r al A V H R R d at a . T hi s c o n sid e r ati o n m a y b e u s e fu l t o a v oid mi u n d e r st an di n g ab o u t t h e

t e m p o r al c h a n g e of g r o u nd s u rfa c e c o nditi o n s .

R ef e r e h c e s

1) N O A A / N E S D IS/S D S D , N o a a P ol a r O rbit o r D at a U s e r s G uid e
,
J uly ,

1 9 9 1

2) B ･ N I H olb e n
,
Y

I K ･ K a u f m a n a nd J . D . K e nd all(I 9 9 2) ,
N O A A - 1 1 A V H R R vi sible a nd n e a r _I R

i n fli gh t c al ib r ati o n
,
I N T ･J

･ R E M O T E S E N S I N G
,
V ol , 1 1

,
N o . 8

, 15 1 1 - 15 1 9 .
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