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I n t r o d u c ti o n

h r e fl e c ti o n of c h an g e in ki nd , q u an d ty an d q u ality of i nf o r m a ti o n n e e d ed f o r d e cisi o n

m a k e r s an d p olicy pl a n n e r s , U N E P th r o tl gh its n e w E n vi r o n m e n t As s es s m e n t P r og r am m e

w hi ch in cl u d e s G E M S ( G lo b al E n vi r o n m e nt M o nit o ri n g S yst e m ) ,
G R I D

.( G lo b al R e s o u rc e s

I n f o r m ati o n D at ab a s e) , S o E (t h e S t a t e of th e E n vi r o n m e n t u nit ) a n d U N sys te m -

w id e E a r th -

W a t c h C o o r di n ati o n , f o c u s e s m o r e o n th e n e ed a n d c a p a bnid e s of its u s e r s . As e n vi s a g e d in

A g e n d a 2 1 of U N C E D f o r th e n e ed of e n h a n c e d a c c e s sibility of i nt e g r at e d e n vi r o n m e n t a n d

d e v el o p m e n t i n f o r m a ti o n an d e nl 1 a n C e d n a ti o n al c ap a c lty t O d e al wi th s u c h in f o r m ati o n i n

d e cisi o n m ak in g an d p oli cy s etti ng , U N E P h a s f o c u s e d its att e n ti o n t o p r o vid e th e w o rld

c o m Ⅱ
チ

un ity wi th ir n p r o v e d a c c e s s t o m e mi g fu 1 e n vi r o n
p

e n t al d at a a n d i nf o r m ati o n
, a n d t o

h elp l n C r e a S e th e c a p a c lt y Of g o v e m m e n t s t o tl S e e n Ⅵ∫O n m e n t al in f o r m a ti o n f o r d e ci si o n

m aki n g an d a c ti o n pl an ni n g fo r s q s tai n able h m a n d e v el op m e 71t . T h e p r o g r a m m e h a s f o u r

p r o g r am m e c o m p o n e n t s n am ely a s s e s s m e n t a n r ep o r h n g , d at a a n d in f o rm a ti o n m an ag e m e n t,

c ap a city b uildin g a n d s e r vi ci n g an d U N sy st e m
-

w id e E a rth w at c h c o o rdi n ati o n .

h li n e wi th ab o v e g o al s , U N E P E n vi r o n m e n t As s e s s m e n t P r o g r am r n e f o r As i a an d

P a ci丘c ( U N E P E A P - A P) , h a s b e e n i n v ol vi n g h v ar i o u s u nd e rt akin g s i n cl u di n g th e
l

L 皿 d

C o v e r As s e s s m e n t a n d M o n it o n n g of s ele c t ed c o u n t ri e s i n th e r e g i o n .

T h e P r oj e ct a n d it s R ati o n al e

H u m a n in d u c e d la n d c o v e r c h an g e o c c u r ri n g at a n un p r e c ed e n t ed r a t e a n d s c al e

p ar ti c ul a rly th at of f o r e st c o v e r ch a n g e i s o n e of th e m aj o r e n vi r o n m e n tal c o n c e r n i n th e

r e g l O n . S u c h c h an g e s c o n tri b u t e t o w a r d s th e c h a I鳩e in cli m at e a n d c o n v e rs ely th e e c o sy ste m

i s s u bj e c t ed t o th e c h an g i n g e n vi r o n m e n t al c o r di丘o n s L An a c c u r a te an d u p
- t o - d at e i nf o r m a也o n

b a s e o n th e st at u s a n d ch a n g e p att e r n of l an d c o v e r d y n a mi c s a t rp ul d -l e v el (n ad o n 札 r e gi o n al

an d gl o b al) is p r e - r e q tli sit e f o r th e s u st ai n able m a n a g e m e nt of n a t u r al r e s o u r c e s a s p oli cy

d e ci si o n s a r e m a d e at diffe r e n t l e v el s an d is s t w s a nd p ri o ri ti e s v a ry a c c o rdi n gl y (Fig . 1) .

F i .1 M d
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I n f o r n a ti o n p e rtai ni n g t c- th e p re >s e n t s t a ttl S Of l an d c o v e r
, t h ei r c h a n g e p att e r n s a n d

id e n d f lC ati o n of d ri v in g f o r c e s f o r th e ch a n g e a r e l a ck in g in rn a E y As i an a n d P a cifi c c o u n t ri e s .

T h e um d e rlyin g r e a s o n s ar e m uldf a ri o tl S a n d a r e c o un t ry s p e cific . E xis ti n g la n d c o v e r d at a , if

an y ,
t e n d t o b e s e c t o ri al in n at u r e a n d v a ry i n p n m a ry d a t a s o u r c e s , th ei r cl a s sifi c ati o n sy st e m s

a n d d at a f o r m at s an d a r e ofte n s t a ti c a nd n o n
-

s p a ti al . A c o n s olid ate d a n d h a - o ni z e d eff o rt t o

c o m e u p wi th th e inf o r m ati o n tldli zi n g th e l at e s t te c h n iq u e s of R S a n d G I S w a s l a cki n g ･

A d did o n al 1y , a n i n t e r e s t a nd ll e ed f o r th e b ett e r an d ti m ely i n f o r m a ti o n a s a n I n p u t t O th e

d e ci si o n m a ki n g p r o c e s s e s is e v e r i n c r e a s i n g .

O bj e c ti v e s/S c o p e

n e o bj e cti v e s of th e p r o) e c t i n cl u d e s :

1 1 R eg tll a r a s s e s s m e n t a n d m o ni工O ri n g of m aj o r l 皿 d c o v e r ty p e s in th e r e gi o n u si n g

R e m o t e S e n si n g a n d G IS t e c h n ol og y ･

2 ･ ･T h r o u g h r e g ul a r

T
o nit o ri n g ･

id e n dfy
‥

h o t sp o t
”

a r e a s (a r e a s u nd e rg oi n g m aj o r l an d

c o v e r t r an sf o rm a tl O n S) f o r d e t ail ed in v e s tig atio n tL Si n g high re s ol u d o n s at ellit e d at a

s up pl e 皿 e nt ed b y 丘eld v eri fi c ati o n . T h e i nf o r m ati o n c a n a c t a s a n
…

e a rly w a m l n g

s y st e m
”

t o p n o ri ti z e an d dir e c t th e s c a r c e r e s o u r c e s f o r a c ti o n pl a n _

3 ･
D e v el o p m et h o d ol o gi c al g u id eli n e s an d th e c ap a c lty Of p a rti c IP a tl n g C O u n t ri e s wi th

t o ol s s u c h a s i m a g e p r o c e s s m g a n d G IS tr a JI Sf e r te c h n ol o g y t o th e c o t m t ri e s t o m a k e

th e m s elf r eli a n t o n th ei r r e g tll a r a s s e s s m e n t an d m o nii o ri n g e x e r ci s e .

4
.

U lti m ate r ol e s of 血e E A P - A P a r e t o c o m pil e an d an al y z e ti m e s e ri e s l an d c o v e r d at a a t

d i e r egi o n al s c al e .

T b e p r oj e c t c u r r e ntly c o v e r s el e v e n c o u n tri e s vi z . P akist a n
,
I n di a ,

I r an , S ri L a n k a ,

N ep al
,
C hi n a ･

B an gl ad e sh
,
B u r m a

･
L a o s , C am b o dia a nd V ie t n a m ･ T h e f oll o wi n g m ap sh o w s

th e c o v e r ag e of p r e s e n t p r oj e ct a r e a s (Fig - I) .

T h e a n aly sis of th e d at a f o r P a kist a n 弧 d S d L a nk a is o n -

g o in g . I n c a s e of C hi n a
,
I n dia

a n d lr an , e x p e rts
'

fr o m th e s e c o u n 甘ie s wi 11 b e in vit ed t o th e E A P - A P an d al 1 th e p r o c ed tlr e S

wi ll b e dis c tl S S ed an d e x e r ci s e d ･ O n th eir r e t u r n , th e y a一e e x p e c t ed t o d o th e s am e e x e r cis e s

t a rg et ed f o r 1 9 96 . T h e p r e s e n t p ap e r s u r n m ad z e s th e e x p e ri e n c e g ai n e d fr o m w o rk i n th e si x

c o u n t ri e s vi z ･ B an glad e sh
,
B t m a , C am b odi a ,

L A D P . D . R . , N ep al a n d Vi et n am .

W h y N O A A A V E R R ?

Am o n g s e v e r al t y p e s of s at ellit e d at a a v ai l a ble ,
N O A A A V H R R d a t a h a s b e e n s el e c t e d

p 血 a 血y b e c atl S e Of it s high t e m p o r al r e s ol u ti o n
,
l o w d a t a v ol t m e a n d l o w c o s t c o m p a r e d t o

hi gh r e s o l uti o n s at ellite d a t a s u ch a s L a n d s a t a n d S P O T .
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Fig ･ 2 L o c a ti o n M a p S h o wi n g C o v e r a g e o f d l e P b j e ct

( s h ad e d c o u n t ri e s c o rr e s p o n d s t o P r oj e ct A r e a)
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”

亀
メ
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好ま
#

. / F

P e rsi ste n t cl o u d c o v e r th r o u g h o ut th e y e a r i s a m aj o r hi nd r a n c e f o r o pe r ati o n al 1a n d

c o v e r m o nit o ri n g o
ァ

e r th e tr o pic s ･ D u e t o th e hi gh te r n p o r al r e s ol uti o n of A V m R d at a , th e

p r ob ab nity of a cq u i ri n g cl o ud fr e e i m a g e i n c r e a s e s ･ T h e ad y e n t of R A D A R t e ch n ol og y in

r e m o t e s e n si n g h a s p u t fo r w a rd s o m e high e x p e c t ad o n s d u e t o th ei r o w n s o u rc e of e n e rgy fo r

s e n si n g an d all w e a th e r c ap ability , h o w e v e r , s u ch t e ch n ol o g y n e ed s fu rth e r i m p r o v e m e n t f o r

o pe r ati o n al u s e ･ C o n sid e ri n g th e s e f a ct s , it s e e m s th at A Ⅵi R R w nl r e m ai n th e o nl y vi able

s o u rc e of in f o - a ti o n f o r l an d c o v e r 171 0 mi t o r l n g O v e r
■
a la rg e a r e a , a t l e a s t f o r th e n e x t fe w

y e a r s ･ T h e f ollo wi n g t able high 1i gh t s th e ad v a n t a g e s an d dis ad v a n t a g e s of N O A A A V H l u

d at a .

T a ble 1
.0 A d v a n t ag e s a n d Di s a d v a n t a g e s of N O A A A V fI R R I王R P T D at a

A d v a nt a e S D is a d v a n e S

l ･ S y n o ptl C C O V e r a g e an d h e n c e l o w d at a

v ol u m e

2 ･ H igh r adi o m e t ri c r e s olt ld o n (1 0 bit)
3 1 R el ati v ely l o w c o s t (F r e e! , o nly h an d 血 g

c o s t)
4 ･ T w i c e d ai ly c o v e r ag e an d h e n c e hi gh

o s sibiliti e s of h a vi n cl o ud f re e d at a .

1 ･ C o a r s e r e s ol uti o n (1 . 1 k m at th e N ad ir)

2 ･ P r e -

p r o c e s s l n g l S 也m e c o n s t l m l n g

3 ･ T h e m e th od ol o gy lS n ot W ell d e v el o pe d

4 ･ L A C d at a h a s h mi te d c a p ab ili ty t o r e c o r d

o n
- b o a r d
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M et h o d ol o g y

D at a A c q ui siti o n

A n t) m b e r of A Ⅵi R R H R P T an d L A C d a t a w e r e a c q u i r e d fr o m diff e r e n t s o u r c e s

in cl u d in g N O A A N E S D IS ( U S A ) , E R O S D a t a C e n t e r ( U S A ) ,
N R C T C r h ai 1 an d) an d

S M A / S M C ( C hi n a) . I n g e n e r al at le a s t f o u r s c e n e s f o r th e h a r v e s t s e a s o n an d fo u r f o r th e

S u m m e r S e a s o n W e r e a cq u ir ed f o r e a ch c o u n t ry c o v e ri n g t w o 血n e f r am e s 19 8 5 1 19 86 an d

19 9 2 - 19 9 3 . A f ( e m o o n p a s s o f N O A A - 9 f o r 19 85 - 1 98 6 a n d N O A A - ll fo r 19 9 2 - 1 9 93 w e r e

s el e c t e d fo r th e s t u d y .

P h e n ol o gi c al c h a r a c t e ri s ti c s of t h e v e g et ad o n an d h e n c e th e s e a s o n al it y w e r e g l V e n d u e

c o n sid e r ati o n in p r o c u 血 g th e A V F R R d a t a ･ B a si c al ly d at a r ep r e s e n b n g t w o s e a s o n s vi z .

h a J V e S t S e a s o n a rid s t - e r s e a s o n w e r e s el e ct ed f o r e a ch c o t n try ･ A c q 血払g s u m m e r s e a s o n d ata

h a s its cl e a r ad v a n t a g e th a t i t fa cint a b s dis c ri mi n 血 g d e cid u o u s a n d e v e rg r e e n f o r e sts . T h e

s el e c d o n of th e s e d at a s ets th a t e x hibit c o J n ple m e n t a ry i n f o rm a 血 n w a s f o u nd t o b e i nf o rr n a d v e in

dis tin g uis hi n g diffe r e n t f o r e s t y p e s a n d al s o in disti n g uishi n g f o r e s t fr o m ag d c u lt u ral 1 an d s .

Fig ･
2 A n O v e r vi e w of M et h o d ol o gy tTs ed
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N O A A A V H R R H R P T d at a w e r e a n aly z ed tLSi n g P C E R D A S a nd I D R IS I i m ag e

p r o c e s si n g s oft w a r e s ･ F u r th e r a J l al y sis w e r e p e rf o r m ed i n G IS ( A R C n N F O s oft w a r e)
e n vi r o n s ･ I n - h o u s e s o ft w ar e h a s b e e n w ri tt e n f o r t h e d o w n l o adi n g , b an d s el e c ti o n . c alib r atio n ,

g e o m e tri c c o r r e c ti o n an d cl o tld m a s hi n g of A V tlR R d at a a s p r e
-

p r o c e
r
s s l n g S t e P S ･

Fig ･
2

sh o w s th e fl o w c h ar t of th e m e th o d ol og y ad op te d .

P r e -

p r o c e s s l n g

A V H R R d at a p r e -

p r o c e s s l n g m ai nl y c o n siste d of : d a t a e x t r a c 丘o n a n d n ois e r e m o v al ,

r adi o m e t ri c c al ib r a ti o n , g e o m et ri c c o r r e c ti o n
,
a n d cl o u d m a s ki n g p r o c e d 耶 S I

T h e H R P T Le v el l l B r e c ei v e d i n p a ck ed fo r m a t w e r e c o n v e rt ed 丘o m B I L t o B S Q
f o r m at u s i n g aP P r O p n a t e p r O g r am S ･ T h e o ri g in al r adio m et ri c r e s oltlti o n of 1 0 bit pi x e l v al u e s

w a s m mi t ai n e d b y ll S l n g t w o b yt e s f o r e a c h pi x el fo r al1 5 c h an n el s . T h e b ad/ n oisy b e s w e r e

th a n id e n ti n e d b y vis u al in sp e c ti o n of e a c h ch an n el of an i m ag e , A n s tl Ch b a u n ois y lin e s w e r e

m a rk ed a s b ei n g a r e a s of
”

n o d a t a
‖

b y a s sig n m g z e r o v al u e s ,

R a di o m et ri c c al ib r ad o n w e r e p e rfo r m ed b a s e d o n th e p r o c e d u r e s o u tlin e d by

E u r o p e a n S p a c e A g e n cy ( E S A) H an db o o k o rL
”

S H A R P L E V E L 1 2 : D e v el o p m e n t P r o c ed u r e s

a nd F o r m a t Sp e cific atio n s
‖

a nd b y N O A A T e c h mi c al M e m o r a n d u m N E S S 1 07 o n
”

D at a

E xt r a c ti o n a n d C al ib r ati o n of T I R O S - N /N O A A R adio m et e r s
I.

.

D u e t o th e l a c k of r e adily a v ai lable a h l O Sp h e ri c d a t a i n S o u th ad d S o tlth E a st A d a

at m o sp h e ri c c o rr e c ti o n w a s n o t p e rf o r m e d . B e sid e s , al th o tL gh s e v e r al p o s sible a pp r o a ch e s f o r

th e c o r r e cti o n of w a t e r v ap o r ab s o rptl O n an d a e r o s ol s c atte ri n g e xi st , th e r e is pr e s e n d y .
n o

ag r e e m e n t o n an a c c e pt ab le m e th o d fo r at m o sp h e ri c c o r r e c 丘o n s . S o m e m e th od s n e ed fu r th e r

v alid ati o n an d a r e f a r fr o m st mi gh t fo r w a rd (I G B P , 19 9 2) .

T h e bi - di r e c ti o n al r efl e cta n c e effe c t c a ll S ed b y th e vi e w in g g e o m et ry a n d s u rf a c e

an g u l ar a n is o t r o p y al s o affe c ts th e A V H R R ch a n n els l an d 2 (G tlt m an 19 9 0) ･ T h e bi -

di r e c 丘o n al effe c t d ep e n d s u p o n th e v eg e t ati o n t yp e a n d c o uld di ff e r f r o m o n e ty p e t o an o th e r ･

h o rd e r t o c o r r e c t th e effe ct of vi e w i n g dir e c ti o n
･

an g ul ar c

?
r r e c ti o n s sh o d d b e d e v el o pe d f o r

diff e r e n t v e g et a ti o n ty p e s a n d diff e r e n t s e a s o n s ･ H o w e v e r , I m ag e s ta k e n a t l ar g e vi e w a n gle s

( o ff -

n adir vi e w s) w hic h 血11 at th e e x t r e m e of th e s c a n lin e w a s e x cl tl d e d a n d th u s , s u c h

e ff e cts
,
d u e t o a h O Sp h e ri c s c a tt e r in g 弧 d ab s o r pti o rl , an d vi e wi n g g e o m e 廿y , a r e p a rd y

I? d u c e d .

A t w o s t e p p r o c e d u r e h a s b e e n tlS e d f o r th e g e o m e td c c o r r e cti o n of A V B R R i m ag e s .

T h e i m ag e s w e r e fl rS t r e S a m Pled t o a r efe r e n c e m ap p r oj e c ti o n b a s ed o n l o c ati o n d at a

g e n e r a te d b y o rbit al m o d el n a v ig ati o n a nd th e n fu r th e r c o r r e c t e d by a lin e a r fir s t O rd e r

r e cti fic a d o n b a s ed o n g r o un d c o n tr ol p oint s ･

I n te r a c ti v e vi s u al clo u d m a shi n g p r o c e d u r e w a s tl S ed t o id e ndb T th e th r e s h old v al u e f o r

cl o u d s . U s e of s u c h a n in t e r a c d v e cl o tld s c re e n i ng p r O C e d tlr e p r o v ed t o b e highly effe c ti v e in

r e m o vi n g th e cl o u d s w ith o u t l o s l n g u s ef ul d at a .

Fi n a11y , c o u n t ry m a sk s w a s g e n e r a te d b y r as t e ri zi n g th e v e c t o r b o un d ari e s o f th e st u d y

a r e a o b tai n e d f o r n th e W o rld D a t a B a n k II .
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C la s si 丑c a ti o n

U n s tlP e r vi s e d cl a s sific a 血 n w a s p e rf o r m ed f o n o w e d b y in t e r a cti n g lab e 血g ･ S e c o nd ar y

i n f o r m ati o n w e r e fu n y u 血 2X:d 血 ri n g th e an al ysis . Fi eld t rip s w e r e o rg mi z e d t o c olle ct

s e c o n d a ry d at a a n d f o r r e s ults v alid ati o n .

R e s d t s a n d D i s c t LS Si o n s

L a n d C o v e r A ss e s s m e n t

T h e u 血ty of A V H R R 日R p T d at a f o r dis c ri mi n ati n g an d d elin e ati n g of m aj o r l a n d

c o v e r t y pe s p r o v ed t o b e p r o m isi n g . L an d c o v e r m a p s of 19 9 2/9 3 a nd 1 98 5/8 6 w e r e p r o d u c e d

f o r e a ch c o u n t ri e s a c c o m p a ni ed wi th c o u n t ry r e p o rt , th e l at e r i s i n th e p r o c e s s of p u bli c ati o n ･

M aj o r l a n d c o v e r q ,
p e s dis c e r n ed w e r e f o r e st ,

c r op la n d , g r a s s l an d
, m a rs h e s

,
b a r r e n l a n d

,

s h n lb la n d
, s a v an n a s ,

r o ck
, s n o w a n d w at e rb o die s . F o r e s t h a v e b e e n fu r th e r s ub di vid e d i nt o

e v e rg r e e n
,
d e cid u o t]s a n d m an g r o v e f o r e s t . C o un t ry sp e cifi c v a 血ti o n s i n s el e c ti n g th e cl a s s e s

a n d d et ai ls w e r e n o t e d t o b e of p r a c ti c al u s e . F o r e x a m pl e , B o r o d c e i n B a n gl a d e sh h a s b e e n

cl a s sifi ed a s a s ep a r at e cl a s s .

T h e f oll o w h g o b s e r v a ti o n s w e r e n o t e d r e g a r di ng th e L a n d C o v e r cl a s siR c ati o n sy st e m s .

I . T h e c o n tr a s t b et w e e n･f o r e s t an d D o n -f o r e st a r e a s w a s dist in c t in th e i m ag e s a cq uir ed

･ d u ri n B th e h ar v e s t s e a s o n ･ h th is s e a s o n m tlC h of th e ag ri c ulttl r al c r o p s , p r ed o m in a n d y

d c e i n this r eg i o n ,
i s b e in g h a r v e st ed _

H o w e v e r , th e r e i s p r obl e m of dis c 血 in atl n g

e v e rg r e e n an d d e cid u o u s f o r e s t a t th is d m e . T o a v oid th is p r obl e m , i m a g e s t ak e n

d u ri n g 血e s t m e r s e a s o n w e r e u tili 裾d t o dis cri mi n at e e v e rg r e e n a n d d e cid u o tlS

f o r e s t ･ B y c o m bimi n g th e s e r e s ults
,
i m p r o v e m e n ts in th e r e s ul t s w e r e a c c o m plish ed .

T his cl e a rly d e m o rLSt r a te S th e u s ef 血 e s s of m ulti -t e m p o r al s at ellit e d at a .

2 .

3 .

It is t o b e n o t e d h e r e th at th e h a r v e st s e a s o n a n d s u m m e r s e a s o n v ari e s s止gh d y a m o n g
th e s e c o u n tri e s I F o r 既 a L lpl e , h a m e s t s e a s o n f o r ri c e e x t e n d s t ip t O D e c e m b e r in th e

c a s e of V iet n a m a n d u p t o M 打 C h i n 血e c a s e of B an gla d e s h T h e r ef o r e , s e a s o n

s el e cti o n sh o u ld b e c o n sid e r e d c a r ef u lly . T his v a ri a ti o n in s e a s o n c a u s e s v ar i atio n i n

th e P h e n ol o gi c al c h a r a c t e ri stic s of 血e v e g et a 血 n a n d i n th e
.
c r o pp l n g S y s t e m .

M a n g r o v e f o r e st i n th e S t m d a r B a n p o s s e s s e s a v e ry disti n c t s lg n a t 町 e t O b e cl a s sirl ed

a s a s e p a r at e cl a s s . S m alle r p at ch e s of m an g r o v e f o r e s ts i n B u r m a an d V ie t n am w e r e

al s o d et e c t ed ･ S w a m p fo r e s t o Tl th e o th e r h a n d p o s s e s s e s a u n lq u e id e ntit y a n d h a s

b e e n cl a s sified a s s e p a r at e c h s s I D tl e t O th e diff e r e n c e in P h e n ol o gi c al c h a r a c t e ri s ti c s

of th e v e g et ad o n a n d th eir c o r r e sp o n din g t m iq u e sig n attl r e , S e v e r al f o r e s t ty p e s w e r e

dis c d m i n at ed wi th a r e a s o n able a c c tlr a C y .

I t i s v e ry difrL C tllt t o di s 血g uis h fo r e s t an d s o m e o th e r v e g et atio n typ e s s u c h a s t e a

g a rd e n s i n B a n glad e s h s 野 Ctr al 1y w i th o u t t h e h elp of s e c o n d a ry in f o r T n a ti o n . W i血 th e

h elp of a n cin ar y in f o rm ati o n a n d G IS a s a t o ol
,
it is p o s sibl e t o cl a s sify it a s a s e p a r at e

cl a s s . Pl a n t a ti o n s a r e a s l e s s th a n th e re s ol llti o n o f A V H R R d a t a w e r e n o t able t o

dis c ri m i n a t e d in th e p r e s e n t s t u d y n ei th e r th e B e a c h f o r e st s o c c u r r i n g 班 a n - w s t n p s

al o n g th e c o a s di n e s .
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4 .
S hifh n g c uld v ad o n

, c o n v e r si o n of f o r e st t o ag r l m 血 r al 1 an d , f o r e s t 血e an d

in di s c ri m i n a t e f el丘n g a r e f o u n d t o b e th e m ai n r e a s o n s f o r th e d ef o r e s t a丘o n in th e s e

c o u n t ri e s ･ P o p tll a ti o n p re s s u r e s an d th e ch a n g e in c o n s u m ptio n p a tt e r n s w e r e id e n tiR ed

a s t w o d e t ri m e n t al fa ct o rs c o n t ri b u ti n g t o d ef o r e st a ti o n ･ S hifti n g c t 血 v ati o n i s n o

l o n g e r s u s mi n able p r a c ti c e ･ E x am ple s of u n s tl St ai n abl e ty pe s of shif h g c ul d v ati o n c a n

b e f o u n d in n o r th e rn L a o s a n d in th e C hitt a g o n g him tr a c ts of B a 皿gl ad e sh ･

5 ,
A cl e ar d e m a r c ati o n of n a ti o n al b o u n d ar y b et w e e n B an gl ad e sh a n d h dia a n d

r

rh ai 1a n d

a Jld L a o s/ C am b odi a w a s vi s tl al i z ed d u e t o th e d e v oid of v e g et ati o n ･ h B an glad e sh 皿d

TIlai 1 an d sid e .

6 . M o s ai c of f o r e s t a n d shif 血g c ulti v ate d a r e a s in N o rth e rn L a o s w e r e in vi sible in th e

A V tI R R d at a b e c a u s e of it s l o w r e s ol uti o n . Sil d a r p r o ble m w a s e n c o u n t e r ed in

dis c ri m in ati n g s m al l p atch e s of f o r e st a r e a s i n V ie b a m .

C h a n g e D e t e c ti o JI

C h an g e in 1a n d c o v e r h a s b e e n a tt ri b u t e d b y v a ri o tl声r e a S O n S a n d th o s e r e a s o n s ar e sit e

s p e cific ･ S hifti n g c d 丘v a ti o n h a s b e e n id e ntifi e d as a m aj o r c a u s e of f o r e st d e s
■
t ru c d o n w hich 由

p ro m i
? e nt i n c a s e of L a o s an d in th e C hitta g o n g hill tr a cts of B a n gl ad e s h ･ C o n v e r si o n of f o r e s t

t o ag n c u lt u r al 1 an d w a s n oti c e d 血 m an y c o u n t ri e s in cl u din g th e
･ T e r ai r e g l O n O f N e p al an d

s o tl th e m p a rt of B u r m a , C o n v e r si o n of s w a m p f o r e s t t o o th e r l a n d t lS e W e r e n o ti c ed i n th e

M ek o n g D elt a in V iet n am .

T b e p att e rn of c o n v e r si o n v a ri e s f r o m pl a c e t o pl a c e . n e f oll o wi n g dia g ra 皿 Sh o w s th e

c o n v e rsi o n p att e m a nd its str o ng li nk ag e s b et w e e n f o r e s try a nd ag ri c ult u r al 1 an d
. A lth o ll gh

t h e r e i s a r e c lp r O C al r el ad o n ship of c h a n g e b et w e e n cl o s ed f o r e st a nd op e n f o r e s t , th e c h an g e

f r o m cl o s e d f o r e s t t o o p e n f o r e st is m u c h ,
m tl Ch hi gh e r th a n th e ch a n g e fr o m o pe n f o r e s t t o

cl o s e d f o r e s t ･ Si m il ar e x pl a n a ti o n s h old t ru e f o r o th e r cl a s s e s ･

Fi C h a Jl a tt e rn sh o w i n st r o li n k b et w e e n fo r e s t r
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且o t S p o t A r e a s I n v e s 也g a d o n

O n c e th e a r e a s w h e r e th e r e i s m aj o r l an d c o v e r l r a n sf o m ati o n o c c t mi zLg C al led
‥

h o t

s p ots
‥

a r e id e ntiB e d
,
th e n e x t s t e p is t o i n v e s ti g ate th e a r e a i n d et ail u 血 g hi gh r e s ol 血 o n

s at enit e d at a .
T h e p ri m a ry d at a s o t lr C e f o r h ot sp o t ar e a d et e c ti o n i s th e high re s ol u ti o n

s at ellit e d at a s tl Ch a s S P O T
,
L an d s at a nd

.
E R S - 1 _ T h r e e

` `

h o t sp ot
”

a r e a s h a s b e e n id e ntin ed

an d is b ein g an al y z ed in N o r th e r n L a o s
,

M ek o n g D elt a a n d in C hitt ag o n g H 皿 T r a c t of

B an gl ad e s h .

C o n d t w i o n s a n d R e c o m m e n d ati o n s

n e e x p eri e n c e g ai n ed s o f a r il h st r at e s b o th th e p o t e n ti al a n d li m it ati o n s of A V H R R

H R P T d a t a f o r n ati o n a y r egio n al tr o pic al f o r e s t a s s e s s m e n t a n d m o nit o 血 g e n d e a v o r s wi 血血

th e fr a m e w o rk of la n d c o v e r -a s s e s s m e n t a n d m o nit o n n g p r oJ e C t Of U N E P e n vi r o n m e n t

a s s e s s m e n t p r o g r am m e f o r th e As ia an d P a cific ･ F r o m th e st u d y f oll o wi n g c o n cl u si o n s a l ld

r e c o m m e n d a也o n s c o nld m e m ad e .

1 . T his e x e r cis e d e m o n s t r a t e d th at th e N O A A ÅⅥi R R is a m aj o r S O u r C e Of inf o r m a 丘o n

fo r L a n d c o v e r a s s e s s m e n t a n d m o mi t o ri ng at th e m a c r o s c al e .

"

H o t S p ot
”

打 e a B C O tlld

b e id e mi fied f o r fu rth e r i n v e s丘g ati o n wi th hi gh r e s oltlti o n d a t a a n d
-

B eld v e ri fic a d o n ;
1

2 . n e a v ail ability an
'

d r e 止ability of g l Cin a ry d at a f o r th e a n al ysis of A V m d at a a r e of

t lt m O S t i m p o rt an c e i n o rd e r t o c o m e tlP wi th b ett e r cl a s sific a:d o n r e s ult s . An al y sis of

th e d a t a b y th e lo c al e x p e rts d e 丘n it ely i m p r o v e s th e p r e ci si o n an d q u al ity;

3 . A n u m b e r o f d at a s o u rc e s f o r a c q u m n g an d dis 山btltin g A V H R R d at a b o th wi th in a n d

o tltSid e th e r e g i o n W e r e i d e rlti丘e d b t)I a sy st e m a ti c d a t a a r chi v i n g is la ck in g;

4
. T h e a cq d siti o n of d at a s h o u ld b e d o n e c a m fu n y c o n sid e 血 g th e p h o n ol o g y an d

st n l C t u r e Of th e f o r e s t v e g e t ati o n
, s e a s o n al ity a n d ag d c ul t u ral p r a c ti c e s i n p a r ti c ul a r;

5 .

6 .

V a ri o u s l a n d c o v e r cl a B Sific a丘o n sy st e m s e xi st s , a c o n s olid at ed an d h ar m o ni 2X :d l an d

c o v e r cl a s sific a ti o n sy st e m f o r th e p u n ) o s e of N O A A A Ⅵ耳R R cla s sific a血o n n e ed s t o

b e d e v el o p e d wi th th e c o o rd in a ti o n of c o n c e m l n g ag e n ci e s ;

P r e -

p r o c e s s l n g Of N O A A A V H R R d at a is 血1 e C O n S um 1 n g a n d t edi o u s . A p p r o p ri at e

st a n d a rdi z e d m e an s a n d t e c h n iq u e s n e e d s t o d e v el o pe d .

-
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A c kn o w l e d g m e n ts

A n u m b e r of in di vi d n al s h v a d o u s o rg an i z a ti o n s i n cl u di n g M e k o n g S e c r et ar i at ,

I C I M O D I G T Z a n d r U C N c o n t ri b tLt ed t o w a rd s th e r e al i z ati o n of th e p r q e ct ･ A n u m b e r of

g o v e r n m e n t a g e n ci e s i n v a ri o u s c o u mi e s in cl d in g , th e L a nd U s e U app h g O ffic e in

C a m b o di a
･
F o r e s t I n v e n t o r y an d Pl an n l n g Of{lC e in L a o s , S u r v e y D ep a rt m e n t a n d F o r e st

D e p ar t m e n t in N ep al , I n sti t u t e of F o r e s t l n v e n t o ry a n d Pl an n l n g h V ie t n am
,

F o r e s t

D e p a r t m e n t i n B u rm a an d L o c al G o v e m m e n t E n g in e e ri n g D e p a rt m e n t , S P A R S S O
,

an d F o r e s t

D e p a rt m e n t in B an gl a d e s h e x te n d ed th eir p r of o u nd c o op e r a ti o n an d h elp t o th e p r oj e c t . O u r

si n c e r e th a n k s t o all .

R ef e r e n c e s

G tl 血 a n ･ G ･

,

` `

V e g et a d o n I n di c e s fr o m A V H R R : An U p d at e an d F tlt u r e P r o s p e ct s
”

, R e m o t e

S e n s i n g Of th e E n vi r o n m e n t , V ol . 3 5
, pp . 1 2 1 - 136

,
1 99 1

.

I G B P
,

"

lm p r o v e d G l ob al D at a f o r L a n d A pplic ati o n s
=

, T h e h t e r n ad o n al G e o sp h e r e
-

Bi o s p h e r e P r o g r am m e (I G B P) , G lo b al C h a n g e R e p o rt N o . 2 0 . I G B P , S t o ck h o lm , 1 9 9 2 .

- 49 -


	0049.tif
	0050.tif
	0051.tif
	0052.tif
	0053.tif
	0054.tif
	0055.tif
	0056.tif
	0057.tif
	0058.tif



