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A b st r a c t

U sin g N O A A IA V H R R L o c al A r e a C o v e r a g 叫 A C) d a t a r e c ei v e d in J a p a n , w e m ad e

N D V I M a xi n um V al tl e C o m p o sit e s( M V C s) a n d g o t t h e m o n th ly d at a s et o f 1 2 J ap a n

V e g et a ti o n h d e x (J V I) f or o n e y e a r ･ C r op pi n g
-

p att e r n w a s an al y z e d i n ag ri c u lt u r al a r e a s i n

J ap a n lユ血 g m .

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

M a n y st udi e s h a v e s h o wn th at s a t e nit e r e m o t e s e n s l n g t e c h niq u e i s a p o w e r fu l t o ol f o r

a g ri c ult u r e n o nit o ri n g ･ H o w e v e r L A ND S A T d at a c an o nly b e a c q uir e d o n c e i n 1 6 d a y s an d a r e

highly r e st ri ct e d b y cl o ud s ･ T his m a k e s L A N D S A T d at a h ot v e r y r eli a ble s o u r c e f o r t e m p o r al
v a ri ati o n a n al y s e s i n c o u n t ri e s lik e J ap an ･ N O A A / A V E R R d at a o n t h e o th e r h an d , c a n b e

a c q uir e d d ai ly a n d c o m p ar a .ti v ely 丘e e 丘o m cl o u d r e stri cti o n .

N ati o n al O c e a n i c an d A t m o sp h e ri c A d mi nistr ati o n(N O A A) h a s p r e p a r e d w e e kly G l ob al
V e g et ati o n l n d e x(G V I) i m ag e s u s in g N O A A / A V tI R R d at a si n c e A p ril 1 9 8 2 ･ A V e ry hi gh
c o r r el ati o n i s r e p o rt ed b et w e e n v e g et ati o n l n d e x an d th e bi o m a s s p r o d u cti o n (J u sti c e e t al .

,

1 9 8 5) .

S p ati al r e s ol u ti o n s of G V I i m ag e s a r e m o r e th an 1 0 k m ･ It i s e x c e s si v e l a rg e v al u e t o a p ply
t o m o nit o r l n g ag rl C ult u r al c r o p

-

p att e m i n J ap an . S o w e p r ep a r e d m o n th ly J ap an e s e V e g e t a ti o n

h d e x(J V T) i m ag e s th at h a v e sp ati al r e s ol u ti o n of l k m t lS in g N O A A / A V H R R d at a .

2 . M et h o d s

2 .1 . S e n s o r a n d d at a

W e u s e d N O A A 1 1 1/ A V H R R d at a t o p r e p ar e J V I i m a g e s ･ S c a n n i n g W idt h o f
N O A A / A V H R R i s 2 8 0 0 k m ･ S p ati al r e s ol utio n i s 1 ･1 kn at n a dir o b s e rv ati o n ･ T h e J V I i m a g e s

w e r e c r e a t e d u si n g A V H n C E l(v isibl e r e d : 5 8 0 - 6 8 0 n m ) an d C H 2( n e a r -i nf r a r e d : 7 2 5 -

11 0 0 n m ) m e a s u r e m e n ts .
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2 . 2 . N D V I

S o m e r e m o t e s e n si n g d at a a r e r An t e d t o th e a cti v it y of th e v e g e t ati o n . O ft e n visib le a n d

n e a r
-i n fr a r ed r efl e c t an c e s a r e c o m bin e d t o c o m p u t e v eg etatio n i n dic e s i n o r d e r t o b ri n g o u t th e

diff e r e n c e of r adio m e tri c r e sp o n s e b et w e e n th e a c ti v e g r e e n c an o p y an d b a r e s oils . N o rm al i z e d

D i ff e r e n ti al V e g et a ti o n h d e x O V D Ⅵ) (Y at e s e t al ･ , 1 9 84) is m o st c o m m o nl y u s ed t o e sti m at e

th e a m o u n t of v e g et ati o n . ND V I is de fi n e d a s f oll o w s :

N D V I =( C H 2 - C Ⅱ1)/( C H 2 ＋C H l) … ‥ … … . = … . (1)

w h e r e C H l
,
C H 2 a r e ob s e r v ati o n d at a of CI‡1 an d C H 2

T h e v al u e of th e N D V I t a k e s th e o r e ti c al ly b et w e e n
- l an d 1 . T h e high e r th e v e g et ati o n

a c ti vity is th e c l o s e r t h e N D V I g et s t o 0+5 ･ Wh e r e th e r e i s n o v e g et ati o n c o v e r(b a r e s oil) ,
th e

N D V I is n e a rly O ･ T h e v al u e s o f th e ND Ⅵ b e c o m e n eg ati v e i n cl o u d
,
s n o w a n d w a t e r a r e a s .

2 ･3 ･ J a p a n V e g et ati o n l n d e x (J V I)
U si n g N O A A / A V H R R L o c al A r e a C o v e r a g e(L A C) d at a r e c ei v e d i n J ap an , d ai ly L A C

d at a s e ts w e r e c r e at e d ･ W e th e n c o m pile d m o n th 1y ND Ⅵ i m ag e s u si n g N D Ⅵ M a xi m um V al u e

C o r n p o sit e s( M V C s) an d g ot 1 2 J V I fo r o n e
.

y e a r .

C r op p l n g
-

P att e r n W a S an al y z ed i n ag n c ult ur al a r e a s i n J ap an u si n g J V = ･ T h e s e ar e a s w e r e

sh o w n fig u r e 1 .

3 . R e s u lts

3 ･ 1 ･ T e m p o r al v a ri atio n s o f N D V I i n a g ri c t Llt u l
. al a r e a

J V I i m a g e s fr o m A p ri l 1 99 1 t o M ar ch 1 9 9 2 w e r e c o m pile d ･ I n A p ril
, th e 血 )st v al u e s of

th e ND Ⅵ t o th e n o rth o f K an t o - di st ri c t a r e l e s s t h an 0 . 2 w hil e th o s e t o th e s o u th of K a n t o -

di st ri ct a r e hi gh e r th a n O ･2
･ I n J u n e

,
t h e v al u e s of th e ND V I t hr o tl gh o ut J ap an b e c o m e hi gh e r

t h a n O 12 e x c ept in th e a gri c ult u r al 卑r e a SQ ) ad d y fi eld s an d u pl an d fa mi zLg field s) w h e r e th e

v al u e s of N D V I a r e a b o u t O ･1 ･ T hi s i s b e c a n s e c r o p s i n th o s e a r e a s a r e at th e-b e gi ll n l n g St ag e Of
th ei r g r o w 血 h A u g u st

, th e v al u e s of th e ND V I hi gh er th a n O ･2 5 a r e f o u n d e v e r y w h e r e e x c ep t

u r b an a r e a s lik e T o k y o an d O s ak a ･ A t t his ti n e of t h e y e a r
,
th e a g ri c ult u r al a r e a s ar e w id ely

c o v e r e d w i th g r o w n c r o p s ･ I n O ct ob e r
,

a ft e r th e h a rv e st ti m e , th e v al u e s o f th e N D V I f al l

st e e ply i n th e ag d c ult u r al a r e a s .

3
. 1 . 1 . P a d d y fi el d s

As f o r p a d d y fi eld s
,

w e s el e ct e d th e f oll o w i n g 10 sit e s; I shik a ri P l ai n
,
H a c hir o

-

g at a
,

S e n d ai Pl ai n
,
N iig at a Pl ai n ･ A i z u B a si n , K a n t o Pl ai n (n e a r U ts u n o mi y a) , N o bi Pl ai n , O k ay a n a

P lai n ･ T ok u shi m a Pl ai n a n d S a g a Pl ai n
t S h o wn i n fig u r e 2 a r e m o n t hly N D V I v a ri ati o n s f r o m

A p ril 1 9 9 1 t o M a r c h 1 9 9 2 ･ Fig u r e 2( a) r ep r e s e n t s n o r th e m p a rt of J ap a n , O ') c e n t r al p a rt an d (c)
s o u th - w e st e r n p a rt r e sp e cti v ely . N D V I v ar i atio n s o f N iig at a Pl ai n a r e sh o wn b o th in (a) a n d (b)
a s a st an d a rd u s e d f o r p u r p o s e s of c o m p a ri s o n

.

I n n o r th e r n p ar t of J ap a n sh o w n i n fi g u r e 2( a) , th e N D V I s r e a c h th eir m a xi m um v al u e s

eit h e r i n J uly o r i n A u g u st an d k e e p v al u e s l e s s th an O 1 05 & o m D e c e m b e r t o M a r c h e v e ry w h e r e ･

O nl y i n M a y ･ a cl e a r diffe r e n c e i n th e v al u e of th e ND V = c an b e f o u nd ･ T h e ki n d of c r o p pl a nt e d
i n p ad d y fi eld s n ot u s ed fo r ri c e a n d th e a r e a of th e s e 鮎1d s m ak e this diff e , e n c e . T h e , e ar e f e w

p ad d y fi eld s f o r w i n t e r w h e a t i n N iig ata w hil e th e r e a re 2 0 % of al 1 p a d dy field in S e n d ai , 4 0 %
i n l s hik a ri a n d H a c hir o -

g a t a ･ I n = a c hi r o -

g at a
,

w i n t er w h e at g r o w s f a st r e s u lti n g i n a n app a r e n t

p e ak i n M ay w hile th e r e i s n o s u c h p e a k i n lsh ik a ri . Le s s s n o w f al l i n S e nd ai m ak e s w h e a t a n d
v e g et able g r o w i n w i nt e rti m e r e s ul ti n g i n th e ND V I s ab o ut 0 .0 5 .
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I n c e n t r al p ar t of J ap a n , a s sh o w n i n fig u r e 2(b) ,
th e g e n e r al s h ap e of th e t w o c u r v e s of

N iig al a a n d A iヱu is th e s am e . T h e ND Ⅵ s of b o th U ts um o m ly a a n d N obi r e a c h th eir m a xi m um

v altl e i n A n g t l St an d m ai nt ai n a c e rt ai n a m o un t of v al u e e v e n in w i nt e rti m e ･ T his is p ar tly

b e c a tlS e t h ei r w i nte r w h e at an d v e g et able s B r o w i n w i nt e r an d al s o b e c a u s e th ei r ri c e yi eld l at e i n

c o m p a ris o n wi th o th e r a r e a s . A v e r ag e ND V Is a r e l o w in N o bi b e c a u s e of th e u rb an i z ati o n .

h s o u th - w e st e r n p ar t of J ap a n
,
t w o

- c r op s y st e m lS p o s sibl e w hich r e s ults i n an ap p a r e n t

d o u bl かp e iak sh ap e of ND V I ti m e p r ofil e s i n fig u r e 2(c) . T h e s e p e a k s r ep r e s e nt th e h ar v e st ti m e

of ri c e a n d w i nt e r c r o p s
l

m ai nly w i nt e r w h e a t ･

3 .1 . 2 . tJp l a n d f ar mi n g fi eld s

As f o r upl an d fa mi n g field s , w e s el e c t e d th e foll o w i n g 6 sit e s ; T o k a c hi Pl ai n
,
A b a shiri

Pl ai n
,
H o k u s o Pl at e a tl i n C hib a p r ef e ct u r e , T s u m ak oi Plat e a u i n G um n a p r efe ct u r e , N a n s a ts u

dist ri ct i n K ag o s hi m a p r ef e c t u r e a n d M iy a k o n oj y o B a si n i n M iy a z a ki p r ef e c t u r e ･ M o n t hly
ND V I v a ri ati o n s a r e s h o w n i n fig t u e 3 .

S h o wn i n 丘g u r e 3(a) a r e T ok a chi
, A b a s hiri an d E o k u s o th at a r e l o c at e d i n p ot at o an d

s u g a r
-b e et z o n e ･ T h e ND V I ti m e p r ofil e s sh o w an app a r e n t p e a k in s u m m e rti m e . S n o w fall in

T ok a c hi an d A b a shid k e e p s N D Ⅵs al m o s t z e r o & o m D e c e l n b e r t o M a r ch .

S h o w n i n fig u r e 3(ち) ar e T s u m a k oi
, M i y ak o n oj y o an d N a n s at s u t h at a r e l o c at e d i n

-v e g et a ble z o n e ･ T h e N D Ⅵ c u rv e s i n th e s e a r e a s h a v e m u ltiple p e ak s a c c o rdi n g t o th e d o mi n an t

v e g et a ble s i n e a c h a r e a ･ M iy a k o n oJy O a n d N an s a t s tl l o c at e d i n s o u th -

w e st e r n p a rt o f J a p an

m ai nt ai n a c e rt ai n v al u e of ND V I e v e n in w in t e rti m e L

3 .1 .3 . G r a s sl a n d

As f o r g r a s sl an d
･

w e s el e ct e d K o n s e n Pl ai n i n fl o kk aid o a n d As o dist ri ct i n K y u s y u ･ I n

b oth a r e a s th e ND Ⅵs i n fig u r e 4 i n c r e a s e a s p a s t u r e pl an t g r o w s f r o m S p ri n g t o S u m m e r .1I n

S u m e r
, th e ND Ⅵs dr op b e c at lS e Of g r a z l ng .

3 . 1 .4 . tl r b a n a r e a s

As f o∫ tl rb a n a r e a s
,

w e s el e c t e d T o k y o a n d O s a k a ･ Fig n r e 4 s h o w s th e N D V I ti m e

p r
l
ofil e s of th e t w o ci ti e s ･ T h e ND Ⅵs in T o k y o s h o w a ki n d o f s e a s o n al v a ri ati o n w hil e th e

N D V Is in O s ak a k e ep lo w v al n e s th r o u gh o u t th e y e a r .

A c k n o w l e d g m e n t s

T his w o rk w a s p e rf o rm e d a s c o o p e r ati v e p r oj e c t J V I ･ W e w is h t o th an k t his p r oj e c t

n e m b e r s ･ D r . S ei ･i chi S Al T O H H ok k ai d o U niv e r sity '
a= ld M s ･ A z mi G O T O = J ap an W e a th e r

A s s o ci ati o n , 6tc .

R ef e r e n c e s

C ･ 0 ･J u s ti c e
･ J ･ R ･ G ･ T o w n s h e n d , B ･ N ･ E olb c n a n d C ･ J ･ T u c k e r ( 1 9 8 5) : A n al y sis of t h e

p h e n ol og y of gl o b al v eg et ati o n u s i n g n et e O r Ol o gi c al s at e uit e d at a
,
I n t ･ J ･ R e m o t e S e n sl n g 亘▲

1 27 1 - 13 1 8

H ･ W ･ Y at e s , J ･･ D ･ T a rpl ey , S ･ R ･ S c h n eid e r
,
D , F . M c gi mi s a n d R . A . S c o field (1 9 8 4) : T h e

r ol e o f m et e o r ol o gi c al s at ellit e i n agri c ulttlr al r e m o t e s e n s i n g , R e m o t e S e n s i n g Of E n v i r o n . , i 4 .

2 1 9 - 2 3 3
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