
8
･

1

R e t ri e v al of p r e ci pit a bl e w at e r i n a c o n ti n e n t al s c al e u s l n g

s plit wi n d o w d at a .

M ^ K O T O K u ] t

N a r (1 W L ,)T )･ e l ,

･l
LT LJII L

-

v e r 5
,

E

'

f
.
r

.
N L L (

-

E7 6 } 0 - 8 5 0 6 . j a p a / I

【T A R U O K ÅD ^

J L .

･

[
, LILr ･

, 上丁( , I.
,

,L L

.
A

I.L/ 7
1

L ∴'
'-

L
･

1 ∫. ' J

･

' .
,

.
く

､ 〔
'

.

･

HJI ･ {･ , , ! J S T
,

l
. _

I

:
.-. L 山′′Iこ√ _

?
一
寸? -()O I ユ ･/()p L

3 1 1

.･･ヘKl 仙 )
.( ) i.

1
L

l

l 11:I : 川
∫l

.

舶 t,/i ,
( , r ')/ ,ノ

.#
i L

･

L t/

-

R E
･

∫(
A-E( 1'･

.F] / .
,
I .t

1

1 1 / u r t
･

( ^ 4 J[ J)
,
I/) L JP (i

.
^ i 3 U

.
i -(Rl)5 J

,
J a p EL , ll

T ^ M 1 0 T A K A M U R A

C e
･

nl e rf o r E n t
･j ]

･

o n m L
,

”)( J] R (
･
m o ( c .i

l

e r'
1

.”
-

Ilg ( C E R e S) , (･71ib a LJ n L

-

L
･
e r S 恥 C hil, a 2 6 3 - 85 22

,
J ap a n

1 .
I n t r o d t IC ti o n

W at e r v a p o r is o n e o r t h e m o st d o m i n a rlt g l
l

e C n h o u s e

e ff e c t g a s e s a s w ell a s Lh c [T I O Sl i n n u e n li al al lll O S P h c ric

c o m p o rl e nt S i rt r c n 1 01 L
L

.
q e ll S l n g 占L u d i L:i ILI rさet lEl g al h n d a n d

l (' u Jl d t
･

r 山 n J w LLI L
･

I ､
･

a P
t il

'

h L
L

h L t V i o r

in 咋1 o h al s t
･

at c c o n 叫 u e n [1) I W a暮£l
■

v 叩 t ) r l lIさ:O h 主lS g re at

v ari a h iliL.y l n S P a liこIl ilr.d l c r t叩 .- r at d o ! 1 如 I
.
a 71d th e n iL i s

o ptl n - a h o re tri c v e 帥-h all)
･

(h c w at e r v 坤 O r a r71 O U nt u S 川 g

s at ellit e d a t a
,
s u ch a s

l
l O 山 r (-'r hi L<

･

･r S a lld g e o sti1 山 l
'

1 d ry S al -

e nile S at rr eq u C n L o h ､ L T V a lj o rl a H n l L
･

rV iIL i . Lq e V t3 L
l

主1i b C 恥 O r ･i
,

s u c h a s o T)tl C al alld nl ! しJ
.

抑 ′a V e rit tii () m ビt C r ゝ
,
ll a V C i l

し1 : n u ･q e d

t o r e tri e v e . th e p r e c I P ZLi己ヒ,1 ヒ W a lc T(i .' :
I
,
v じl

-

[i c ali v l n L 呼 al ed

w at e r v a p o r a m く
､
I l n li ･ lt i s s at ( h h al - Tli c r o w il

t
･
･

- a 山o l n
-

e l e r d atll a r e u s ef ul i.o r e lri じ V e P r C Cl p lt a blc w a t e r O n ) y
1 O v e r

o c e all b e e
.

a us e l h e y a r c FI O = 〝 C = a v a ila ble o v c ･ r h n d d u e t(l

t h e c o m pl e x IL y o f ) fL(1d s Ll rf上1 C C e m i ssi vl
A

Ly ･

J e dl o v e c (1 9 9 0) ill u s lr aL e d Lll C S p
一it W i Tld o w ＼′ari a n c e

R ati o (S W V R) m e th o d is a p p lic a bl e t o th e airb o rロe M ul
-

tis pe ctr al A t m o s p h e ric M ap pi n g S e n s o r (M A M S) d ata ･ H e

s u g g e st ed th at th e V isib l e a n d I n fr a r e d S pi れ S c a n R a di-

o IT) et e r ( V IS S R) A ( r n o sp h e r
.

i c S o u Tld e r ( V A S) s u ff e rs i n

it s l a g e r sp ati al rt!s ol uli(, n a n d li m it e d d y r) a mi c l
■

a Tlg e ･

K le es pi e s a ll d M c M iLl h (] 9? 0 ) a n al y z e d A d v a n c ttd V e ry

H ig h R e s ol u ti o n R a di o r n e tc l
.

( ÅV H R R) a n d V A S t o n :
-

【ri e v e th e p r e c lpi【a bl c w at e r
･ T b c y a dd r e s s ed lh a l th e o p-

tjl n a) i n st r u T r) e nt ati o n w a s th e g e o s tati o n ary s at elli( = ､
.ith

t h e q u a lit y o r e r r o l
･

r e d u c e d a s m u c h a ゝ A V ll R R i n s†r リー-

n e n l a b o a r d N a ti o n :-t! ('九 e a n i c a n d A いTI O S P ll C l
-

i c A J 州 t r 卜

i s t r a lj L )rl ( N O A A) s a te ‖i( e . T h L
l

)
A

a h n ,: u g g e チ,i t: し1 1 h こ11 ‖吋

s u bT)i 見じ1 c L o u di n c s s ､､
′
i lS u piti c a ) r;1 C

･

い
･

げrL

･
,r lh .: V 八:,

; 叩P l t-

c a Li rJTl .

7 w a s a k l ∩9 9 4 H t a い i い じI o p L･ 山! ) L
･

r C Lri L
t

-

I

. 1

'

lJ iliざ
{ ､r ･1h m ”) l

m c s o s c al e w a t e r v ap o r V a ri a li o tl u Sitlg ÅV H R R / N O A A

d a t a , 1 n th e LT l e lh o d , air t e m p e r a tu r e e ff e ct w a s c or r e ct ed

w i th at m o s
p
h eri c m o d el c al c ul ati o n s .

1n this st ud y , a r) alg ol
l

i lh m h a s b e e n uTld e r d e v el o p m e nt

t o r( w i e v 叩 】'(T C
r

l P jl a hl e. w a t e r i n a C O T)li TJ e Tl lal s c al e u s l ng

[J

P
u L w i n d o v･･ J 上ll;‾l (1 J a n d tニLL m Sp e c tr al b a n d s) b a s e d

u r )L] n 】w a s LLk i ( 柑り4) . T h t: alg (】ritll m W a s a ppli ed t o th e

V IS S R a b o a rd (■k o st ali o n ar
y

M e t e o r ol o g l C at S at ellite 1 5

( G ”S - 5 ) .

r

r b e rt ;tri e v L Xl r e s u lts w e r e c o r n p a r e d Lo th e i n

siiLl r a di o s u n ll e o h cゝ r v
･

d (i o r L

2 . D a皇a 血 s cA
･

ip もi o n

～

( h e th r L! t- i
) p L

I

pさ ぃ[ tl a ta w c T e u s e d i n t his st u d y : O Tl e is

V 7 S S R / C I M S-.
i d a t a a rLd o th e rs a re r a di o s o nd c a nd A u -

t o ll l at e d M e l e o r d o g i c al D at a A c q ui siti o n S y s t e m ( A M e
-

D A SL) d a t a a s r ef e r e n c e s f
'

oT p r e C lpit a bl e w at er a n d s u r -

l
■

a c e air l e m p じr a l u r e a r o u n d J a p a n
,

r e s p e c tl V ely -

As t o th e V I S S R d at a
,
th e a Tl al y z ed r eg i o n r a ng e s fr o rr1

7 0
b

N l o 2 0
o

S i n l atit u d e a r)d fr o m 7 0
Q

E t o 1 6 0
o

E i n

I( )Il gi t u d e . T h e s p ati al r es ol uti o n i s a r o u n d 5
●

b y 5
I

, a Tld

th u n th e r e t! x is t ] 8 0 0 b y 1 8 00 pi x.els i n t ot al . T h e R n a -

)y z e d s c e n e n u m b e r is 2 2 8 (
T

o r 0 0 a n d 1 2 U T C
,
w hi c h

t= x【e n d s J
l

r ( ) m .T a n Ll a r y ,
A p 輔

,
Jl 】1y .

a nd O ct o b e r in 1 9 97 ir)

p TLrti c ul ar .

A s r o t L”E r efe r e n c e d a ta
,
o n th e oth e r h alld

,
b o(h r a di o -

1 (1 n d f
l

a n d A M e D A S d at a fr o m 1 9 8 8 t o 1 9 9 7 ar o u n d a

c aLi b r a ti o n 山 い -r J 叩 a n ir) t h i s st u d y ,
w e r e c olI巳C t e d t o

e ､Iil1 1 al e p rt
L

L
.

i piL a bit: ” :-t o r d T Id s u r f a c e a i r モe m p e ･r a tLl r e
,

I
-

e S P ヒCtj v c ly ,

u n 血 r d t
L

Y t:I( )p 川 川 I u tili 7. e ゝち:h e s p ll l w i n -

1i = ＼l iL n (‖
I

.? トm 1ゝ博 C t r a l b ll r ld s) . 1 n g e n cr al ､

【llL} トL
･

･ S r
)t

･

(
. ;

. r
l

li
･

J 1 1･l n r▲亡I s c Ll n La in .i i liL
'

o m l a ii o n h l (･ w e r LrL)-

- 1 3 g -



p o sp h e r e (i . e .
,
b o u r ld a r y l a y e r) w h e r e al m o s t all w a te r v a-

p o r e x is ts , A 6 . 7 p m s pe ctr al b a n d ( s o t o s p e a k
､ a w at e r

v ap o r ch a n rL el) ,
i s al s o a v ail abl e i n V IS S R / G M S -5 d at a

,

w hic h i s s e n siti y e l o t h e r e一a ti v e h u mi d it
y a r o u n d 2 0 0 t o

5 0 0 h P a ( m id d一e t r o p o s p b e r e t o 【r o p o p a u s e ) ( S o d e n a n d

B r e th e r t o n 】9 9 3) ･

r

m c w at e r v ap o r c h a n r l el i s c 又p じC t ed t o

a d d s o m e i n f o r m ati o n o n a w a t e r y a p o r p r o l
､

iL e w h i c h is

r) o t i n f e r r e d o r l] y f r o n l S P lj t w i n d o w c h a E 川 el s 7 = .
< aEs ( -

i n t e r e s te d t o c o m p a)
'

e Lll e W il[ L
･

1
1

Y a p ( )r d 血 ib u li( ･ rl P a Lttl r n

o r (h e u p p e = r () p o s p h e r c u
･

l i l き1 o トili h
t

こ1Z c ILl･ t h ill o r th じ

l o w e r t r o p o s p h e T e u S l n g a b o a rd (i u; s i u lJ t! S t: n S O r / S a t C L-

1it e .

3 . A n a lysis a n d r e s tlJt s

T h e al g o ritb 111 u tili z e s a tr a n s m jtta n c e r ati o of t w o s plit

w i n d o w b a n d s . r a th e r t h a r7 dirt
l

e r e n c e of th o s e b r l g h tr ) e s s

te m p e r at u r e s
,
b a s e d u p o T I A V H R R a n aly s IS O v e r l a n d b y

I w a s a ki (1 9 9 4) .
I n th e r u

.

s l st e p of lh e alg o rith l Tl
, a C a li -

b r ati o n c u r v e wi th st atis ti c a一 r e g r e s si o n is m ad e b et w e e n

p re clpita b】e w at er a T] d t h e t r a n s m itt a n c e r ati o p ar a m e t e r
,

s o a s to si m p ly r L
t

b
.

ie y c h iti ai p r e c J Pita b l e w at e r w ith s plit

w i n d o w d at a . l n th e s e c t ) n d s te p ,
ai r l e l rl P e r a( u r c efT e e li s

c o r r e cte d a nd t h e n ap p a r e n t s L) rf
.

a c e (e m p e r at ur e (i . e .
,
s u n

r a c e air L e nlI妃 r at u re in 【h c m () 血】at m o s ph e r e irl 仙 s st u d y)

i s d e ri v ed a s a b y
二
p r o J u 比

T h e al g o rith m h a s s c .ヽe rai n t) w f
-

e al u l
.

e S S u c h a s 1 ) b o 【h

11 a n d 1 2 LITrl C h a n n el s r e s p o r) s e r u n cLi o n ilr e t a k e [l i n t o

a c c o u n t
,
2) n ot u n】y w at e r v a p o r c D nli D u u m a b s o r pti o n

b u t als o li n e a b s o r pt l O rI W it h w at e r v a
p

o r a n d o th e r a b-

s o rbitl g g a s e s
.
a r e t ak e n hl lo c o n si d e r a ti o n a n d 3 ) a p p a r -

e n t s u rfa c e t e m p e r at u r e i畠al s o r et ri e v e d a n d c o rn
p
a r e d l o

i n sit u o b s e r v ati o n s u c h a s s u rf ac e a l 一l e m p e r at u n i

T h e r et ri e v al al g o ri th m w a s p r eli m i n a rlly a p p li e d t o

V I S S R / G M S ･ 5 d a ( R o n 0 0 U T C
,
O c t o b e r 1 9

,
] 9 9 7 i n

p ar ti c 11] ar of all d at a d e s c rib e d i n p re v i o u s s e c ti o r l .

a ･ R e [ n
'

e v al w i th r p g 7Y S Si v e c u r v e (ji rst st e p)

･ I n th e fi r st s te p o f t h e alg o rith m . S W V R m e th o d i s u ti -

Ij z ed (J e dl o v e c I 9 9 0) . A t f
-

l rS l
,
a r) u nit

,
w h i c h c o Tl l ai n s 3 2

x 3 2 p i x els a r o u lld C a p e S h j o n o mi s aki( 33 .4 5
o

N
,
1 3 5 .7 7

o

E) ,
w a s s c( t o m a k e s e g m e n t a r) aly sis . A n d t h e rl

,
a v ail -

a ble p J X el s
.j u d g e d a s i e a ゝt c一o u d - c o n L a m i n a lc d . w e r e

pi c k e d u p a m o tlg tb c 2 2 8 s c e n e s
,

a n d th o r)
, t h e s t a Li sti c al

v a一u e (S W V R) w a烏 C a lc u L at e d I( ) r e tri e v e p r e cj p i l a b l e w a
-

te r f o r th e u n it . F i g ･ I ilZ u s Lr al es t h e rL:1 a ti o n s hi p b e L w e e r)

th e S W V R a n d p r e c I Pi ta bl e w a te r t: sti m a te d Fr o n = h e r a-

d i o s o r) d e d at a (0 0 a n d I 2 U T C ) a l th e C a p e S h i o n o r n i s a ki .

○
:岩=

a

【=

q)
0

.【=

a
'

=
(8

>

≧
(⊃
て;

〈=

妻
三⊆
a

(∩

1 .2 0

1 .1 0

1 .0 0

0 .9 0

0 .8 0

P W = =
- 2 0 0

I

S W V R ＋ 2 0 1

2 4 6 8

P r e cipit a bl e W a t e r (g c m‾
2

)

F ig ･ 1 T h e r ビt ali L .rl S bi p b e t w e e r l S W V R c al c u l a t e d f r o T T[ V I S S R

a El d p
r e c ]pj la bl e w a te r e sti m at e d f r o TT l r a d i o s o n d e d a t a a t C a

pe

S bi o n o n li s a ki ･ D o ts a r e th e a c t u al d at a a n d r e g r e s si v e lir) e j s

o v e rl ai d ,

Fi
g

･ 1 i n di c at e s th a t li n e a r r el ati o n s hip e xist s b e t w e e n

S W V R a n d p r e c l pit a bl e w at er . A r e gr e s 革i v e lill e W a s th e n

d e te r m i n e d w ith a l e a st s q u ar e fitti n g m et h o d :

P W = - 2 0 0 * S W V R 十 2 0 】. ( ”

A n d th e n
, p r培C] pi t abl e w at e r is e x p e c t e d to b e r et ri e v e d

rr o rTI S W V R f o r al 1 u nits of th e all s c e n es I F o r e x a m pl e
,

p r e cipita bl e w a te r
,
r e t-1 e V ed LISi n g E q ･ ( 1) ,

i s s h o w Tl irL F ig .

2 f o r th e c as e o f O O U T C O ct o b e r ] 9
,
1 9 9 7 a r o u n d J ap a n .

意醜醤
Fi

g
･ 2 ( a) W a t e r v a p o r cll a n n el (6 .7 岬l) i m ag e ry V I S S R / G M S -

5 a n d (b ) r e tri e v e d p r e ci pit a bl e w a t e r o n 0 0 U T C (0 9 J S T ) O c b -

b e r 19
,
I 9 9 7 .

D i s p l a y e d r e g l O JI O r th e s e p a n el s c o v e r s f r o m th e

l e ft t o p c o m e r (4 2 .8
-

N
,
1 2 9 .2

o

E ) t o th e r lg h t b citt O r n O n e (3 0 .
0

D

N
.
14 2 .0

q

E ) i m a u ni fo r m i n t e r v al c o o rd i n at e i n l a tit u d i n al a n d

l o n gi t u di n al d i r e c ti o n s
,

a n d t h e rl t h e r e e xi st 2 5 6 x 2 5 6 p i x ･el s irL

L o L a L A l e v eJ sli c e i s 爪 O r m ali z e d 缶o m w h ite t o b l a c k w ith w h i c h

c o L T e .q P O n d s f
l

r o TTl m a X i rr) u r n to T71i ni T n u m γattl e f o r p a Jl el (b ) a n d

l
■

FL
.

e Y C T S a t
'

o r p a n e l ( a ) .

P l
.

じCi piL a b lL ; W a te r i s r e tL
･

i e v e d r o√ o ll e u nit w lli c h c o n 1

･ ” L ” L
'

3 2 J1 3 2 p i x e ls ,
-h e Tl it is fわu n d th a t i n Fig ･ 2 t h e

r c Lri e v e d p r e c ip i la bl e w a t e r dist n b uti o n (p a r) el b) is c o ar s e r

th a n t h e s p a ti al v ari ati o n o f w at e r v a p o r c h a rL n el i m a g e

( p a n el a) . C o m p ari n g th e m
,
t e n d e n c y o f o v e r all dist rib u

-

- 1 4 0 -



li o n i s n o t v e ry dilT e r c n L B u t Lll C I
) r じ 叩 iL a h l c 仙

･

a le r r e
-

tri e v ed at th e u nit s
.

w hi c h L
L

O n liti n m o u rl tili n r t!
,

LJ
I O n

,
i s

s m all e r t h a n th a t o r (h ei r s u l T O u n d i n g s . T h e p n 3 U ip iLa h l L)

w at e r r e tri e v e d a t th e u r )it s
,

w hi c h s e e m s Lo しO n 【ai
.
rl C i) T u S

,

h a s als o t h e s a IT l e t e n d e n c y

P r e cipi 【ab l e w a te r e stj m at t)d ll
l

r o m r a d i o s o n d e d a ta

ar o tJTl d J ap a n a n d [h a l r e [ri c y 亡d I
-

r o n t h e u n it s c o r r e sp o n d -

1 n g t O th e r a d i o s o n d e o b st5 rV a ti o D Site s
,

a r e e o n l P a r e d l o

v alid at e th e re t ri e v e d r L! S u l t s o n l h c s a m e s c e rl e i n Fig . 2 .

T h e c o m p a ri s o n i s iu u str∂t e d i n Fi g ･ 3 ･

甲

≡
くJ

ロ)

⊂:
∽
∽

邑
≡
a .

●
l

/

/
-

● ′

■ ●

′･･
/

＋

1

4

,

/

0 1 2 3 4

P W (S O N D E ; g c m
il

)

F ig , 3 T h e c o m p a l-i s し- n O f p r e e tp it a bl LI W a t e r ll
)
W ) O LI U O U T C

(0 9 j S T ) O c t o b e r 1 9 ,
1 9 9 7 r o r lh c s a m e s c e n e i n F ig ･ 2 . T h e

a b s cis s a sh o w s t h e p r e c l pil a b】e w a ( e T e S d r71 且Ie d fr o r r) -71di o s o n d e

d ata a n d th e o r di n at e d o e s (h e o Tl e r e tri e v e d u si n g s plit w i n d o w

c h a n n el s o n V I S S R , T h e o rl e- tOI O n e liTle i s d ra w n as ret
l

e r e n e e ,

F r o r n Fi g . 3 , it i s fo u r) d th a t th e r e t】
.i e v e d

.
p r e c IPi ta bl e

w a te r u si n g V IS S R d a t a o v e r e s t
l

L m at e S ( u Tl d er e s li m a l e s)

f o r s m al一(l a r g e) p r e ci pita bl e w a t e r b y a b o u t 2 ( 1) g c m 12

a r o u n d 1 8 r adi o s o n d e o b s e r v a ti o r) al sit e s i n J a p a n ,

Fig . 4 ill u st ra te s th e r es ult th at th e s a m e r e trie v al m e dl O d

w a s a p pli ed t o t h e V I S S R d at a i n a c o n ti n e nt al s c al e ･

( a ) `

済i
Fi

g . 4 ( a) W at e r v a
p

o r c h a n Tl e) ( 6 ･7 ト1 m ) ir r) a g e r y V ( S S R / G M S-

5 arld (b ) r e tr i e v e d p r e cip it a bl e w at e r o n 0 0 U T C (( 汐JS T) O c ( o -

b e r 1 ()
.
1 9 9 7 r o √ th e s a m e s c e n e i n Fi g ･ 2 ･ I)i s p l a y e d r e g l O n O r

th e s e p a rl el s c o v e r s 什o TTl th e l e ft ( o p じO r n e r (7 0
o

N , 7 0
'

E ) t o th e

ri gh t b o tto m o n e ( 2 0
?

S ､
1 6 0

u

E ) i n a Ll n if o r r n i n t e r v a一c o o rd i n a t e

i n t ati( u d ir ) a) a Jl d J o r)g it u d i n a l di r e c ti o n s a n d th e n
, th e r e e xi s 1

2 2 4 A 2 2 4 pi x el s i n to ta l ･ A l e v e l sli c e is n o r m a Li z c d f r ( 'Tl- W hit e

L u bJ d L
L

k ､

･ v ILil W h i t;ll C O r r e S P O n d s L■r o m m a xi m u lp t O m i ni rEl u m

vp uL u e Ib r p a l】el ( b) a n d vi c e v e r s a L
l

o r p a n el ( a) ･

l n Fig ･ 4 . d i s pl a y e d r e g ] o l- is a s f oll o w s : T h e l eft p a n el

a ( w a te r v a p o r c h a n ll el) c o rlSist s o f 2 2 4 x 2 2 4 pi x els w h o s e

o Jl e P I X eJ is m a d e fn ) m a v e r a g e of 8 x 呂 o n g l n al p I X el s .

T h e rig h t p a Tl el b ( re( rie v ed p r e cipit abl e w at e r) als o c o n -

si s t s o f 2 2 4 x 2 2 4 pi x e ls a fte r e a c h r e t rie v e d u nit i s m ag n l-

fi e d b y ra e t o r 4 f or e a c h dir e c ti o n , A nd th e n 5 6 x 5 6 u nits

r e s u)I i n 22 4 x 2 2 4 pi x els .

C o]11P a ris o n b et w e e TI F ig .p 4 a a n d F ig 1 4 b
,
th e s p a ti al

v a ri a ti o n p a tte r n i s w ell c? D Sis t e rlt a t a
g
l a n c e

･ B u t th e r e

a r e s e v e r al r e g 1 0 n S W h e r e v al
'

i ati o n p at t e r r) i n e a c h p a n el

i s i n c o n si s Le Tlt: O n e is th e r e g l O Tl a t th e H i m al a y a s a ll d

Ti b e t p l a t e a u w h e r e t o p o g r a p hic effe c t is 71 0 t n egligibl e

a l ld th e o th e r i s w h e r e h i g h -l e v el c一o u d s e xist wi th ty p h o c･n s

a n d d e e p c o n v e cti v e c l o u d s y s t e m i n t r o p l C al r e g 1 0 n ･

/, . C {) -
,

c (E
'

()” (,f a L

-

Y t e m P e r a tlLr Y ( S e C O f7d s t ep)

1r H h e s c c o 71d s te p of th e alg o rit h - ”
, s e TI Sili vity of S W V R

I () p r e c IPi Lilblc w a te r w a s c x a 7T lirl e d w ith r n o d el at m o -

s p h e r e , I n t h e m od el at m o s p h e r e
,

w at e r v a p
o r a n d oth e r

g a s e o u s a b s o rp tl O r) W e r e t a k e n i nt o c o 71Si d e r ati o Tl a S W ell

a s w at e r v ap o r c o rl【i n u u m ab s o rp ti o n . R e sp o n s e f u rI C ticl n S

o f V I S S R s p lit w i n d o w w a s w ei gh t e d i n th e r adia n c e si m 11 -

1 ati o n . F ig . 5 ilJ u st r at号S a Sir n ul ati o n r e s ult .

. 9

局
【こ

¢
く)

⊂

a
`

⊂

d

>

i
0

一

口

.≡

≧
=
a

の

･
-

U . S. S t& r ld & rd 1 9 7 8

- - - ＋ 1 0 I( at s u rFa c-e

- ･ - ･ ･ ･ †O ” at 8 U Jl a c o

o 2

w a l e

4

( v a p o ( p a th (g

B

c r n

･ 2

)

叩 1 2

Fi g . 5 T h e r el ati o TI S h ip b et w e e n S W V R ( o rd i n a t e) a Tld W a t e r

V a p o r P ath ( a b s ci s s a) ･ T h e U ･ S ･ S ta n d a rd at m o sp h e r e 1 9 7 6 (h e r e -

a l
l

t c r し†S S 7 6 ) . i n c o rp o r a te d i n t o th e L O W T R A N 1 7 ,
w a s a s s u m e d

a s a a t m o s p h e ric r r)( d el 一 lt w a s al s o a s s u 7 n e d th a t s u 血 c e r ad i a -

ti v c l e t--
p

e r a l u r e i n lh e m o d el r a n g e s f r o m 2 8 5 t o 2 9 5 K t] n ト

r o r m l y . S o li d li n e i s th e c a s e f o r U S S 7 6 . D a s h e d li n e (d o (t ed-

d a s h e d) li n e i s th e c a s e f l

o p W hi c h ai r te m p e r a t u r e p
r ofil e i s s c ale d

a s th e s u rf a c e ai r [e nl p e r at u r e i s hig h e r (l o w e r) th a n U S S 7 6 b y

I() K ,

F r o m F i g . 5
,
it is f o u n d t h a t S W V R e s tirTl a te d u si n g

- 1 4 1
-



V IS S R d a t a is s e n sili v c I O P r e Cip i l abl c w a lt3 r i n il Si m p J)

d e cr e a s l n g m a n tl e r ･ I L i s al s D Fo ulld th a t th e r e l a L I O rl S h lP

b e t w e e n S W V R a nd p r e c IPit a bl e w a te r i s r e n l a rk a bly a f -

fe ct ed b y ai r t e rrlP er a h lr e W h e n p r e c I Pit a bl e w at e r isL g r C a Le r

th a n 2 g c r n‾コ
.

As a r e s u lt , it i s d e si r a bl e t o c o rr e c t ai r t e m pe r at u r e efT -

fe ct a rld th e Tl i m p r o v e a c c u r a cy of th e r et ri e v al (-f p T e C lp l
-

t a bl e w a t e r , T h e c o r r e cti o n m e th o d i s al s o b a s e d u p o rl

l w as a ki ( I9 9 4) ir ) p rin cipl e
,
tl u t a fe w d e vi c e s a r e a d d e d :

P r e cipil abl e w at e r is m o difi e d i n it e r ati v e p r o c ed u r e a s ai r

te m pe r a t u r e c h a n
g

e s u n d e r th e c o n d i ti o n th at w a t e r v a p o r

v o l u m e m i x l n g r a ti o i s e o n st a r)t ･ A p r o Lll e o f a i r L e n l
P

e r a-

t ur e is a)s o m ultiplie d f o r arlI e v el b y th e f
L

a c to r o f th e v a ri a
-

ti o n o f s u l
.

f a c e ai r ( e r n p e r a ttlr e i n t h e i( e r a ti v e
r
) r o c ed u r e .

A s a r e stllt of t h e c o r r e c ti o n . r etrie v al a c c u r a c y w a s n o t

i m p r o v e d at all a n d t h e ll th e r o o f nl e a TI S q u a r e e r r o r W a s

ab o u t 2 g c rrr
2

. T his i n d ic ate s lh a l Lh c e x a c t n e s s o l
l

r e g r es -

si v e c u r v e i n th e fi rs t sL e p I S [ll し) rt! e r itj c ill th a n th e c o r r e c-

ti o n of ai r te m p e r a( O r e w h e n (h e r e t ri e v a l m e th o d i s a pt

p li e d t o Lh e V IS S R / G ”S-5 s p
一it l Vi T)d o w c h a Jl n el d a t a ･

lt is r ) o w t u n e d o ut th a t th e r e g l℃S Si v e c u r v e s a r e di ffe r
-

e n t v e r y m u c h b e t w e e n 丘
.

o m th e a ct u al VI S S R d a t a ( Fi g .

1) a n d f r o m th e si m ul ati o n wi th a m od e l a t m o sp h e r e ( Fi g ,

5) . T his dis c r e p a n cy is at tri b u te d t o ( h e tlr'C e rt ai nt y o f

s e l e c ti o n o f cl e a r s k y ( ロn C O nt a mi n at e d w it h cl o u d) pi x el

at this st ag e . I t･i s th e n Tl e C e S S a r y t O r e v i s e t h is p o rti o n o r

ぬe a一g orith m : F o r e x a m p L e
.
th e a n aly s IS u nit si2 .e W ill b e

c h a n g e d ft o TTI C u rr e n t 3 2 x 3 2
p i x el s t o s m alle r si z e ( e . g ”

1 6 冗】6 pi x els) t o e x a r n h e t o s el e ct t h e cle a r sk y pi x e一s i n

th e fi rs t st ep or th e alg o rith m .

I t is als o f o u Jld t h at i n th e s e c o nd s t e p o r th e r e t ri e v al

alg o rlth m
,

a p p a r e nt s u rf a c e t e m p e r at u r e is re tri e v e d a s w eII

a s th e i m p r o v e d p r e c I
P
it abl e w a te r ･ C o T Tl p a r e d w ith a n i n

sit u ob s e r v ati o Tl
,
th e r e t rie v e d a p p a r e rlt S u rf a c e t e m p e r a -

t u r e a s a by
-

1) r O d tl C t at th e u Tlit a r o u n d t h e C a pe S hi o rl O-

mi s ak i
,

w as l o w er b y a b o ut 2 K th a n th e ai r te m p e r a t u r e

o f A M e D A S d a t a o r) tll at S C e rl e
.

4
･ S u m T n a r y a n d c o n cl u di I)g r e m a r k s

T o r et n e v e th e p r e c lpit a b】e w at er i Tl a C O TILi n erll al s c ill e
.

a ret ri e v al al g o ri th m h a s b e e n d e v e】o p cd ･ T h e alg tp) rith m

i s g o l n g t O b e a p p一i c able i n p r l n C IP l e t o t h e s e n s o r w hi c h

h a s t h e s plit wi n d o w c h a n Tl el i n f o rlll ati o n s u c h a s V I S S R /

G M S 1 5 a n d A V H R R / N O A A ･ T h e r e tr i e v al a l g o rilh n -

w a s p r eli mi n aTツ ap P Ji e d t o th e V IS S R / G M S - 5 d a ta . T h e

r e tri e v e d r e s ul【s w e re n o t w el一c o n si sl e n t wi th th e p r e c lp l
-

ta bl e w at e r e s ti m at ed f r o m r adi o s o n d e o b s e r v ati o rl a r o u n d

jこ1P a n . T h e i ll L
I

o rl S i s L e n c y lS a tt rib u te d t o th e l e s s e x a c t -

n t; s s o l
-

r e g r e s si v e i : u r V e
,

r at h e r t h a n t h e i nfl u e n c e o f th e

a ll n O S P h e ri c Le m p c r a t u f e al t hi s st ag e , F u rth e r i n v e stlg a -

ti o n is r e q Lli r c d t o r e s o l v e thi s dis cr ep an c y .

R e c e n t】y , B a rt o n aTld P r atBL( 1 9 9 9) h a s sh o w e d t h t tr a n s -

r ni lL a n c e r a ti o m e th o d
,
w h i c h w a s id e n ti c al t o t h e S W V R

n le th o d
,
did n o t w o r k w ell a n d t h e n t h e y r e c o m m e n d e d t o

u s e th e a
p p

r o a c h o f s
p
li t wi n d o w b ri gh tn e s s t e m p e r at u r e

d iff e r e n c e .

T h e r e s 山s i n this s tu d y a c t u ally a re c o n sis te n t t o th ei r

r e c o m m e n d a ti o n r It i s
,
th e n

,
r e q uir e d th e c o m

p
a n s o n wi th

t w o r e tri e v a) m e th o d u si n g th e s a m e V I S S R / G M S -5 d a ta :

O n e is t h e b ri g h t n e s s t e m p e r at u r e diff e r e n c e i n s p lit wi n -

d o w a n d t h e o t h e r i s t h e s p 】1 t W i n d o w v a ri a n c e r a ti o

m et h o d .

T h e r e tri e v al al g o rit h m m a y als o b e a p p li c a b一e t o

A V H R R / N O A A d at a w hi ch b a g als o s plit w i n d o w ch a n -

n e l s
,
a n d th e n it i s u s e rtll t o c o m p ar e th e r e s u lt s e a c h oth e r

u si n g b o th s e n s o r / s a tellit e d a t a . I t i s
p
l a n 71 ed t o c o m p a r e

th e r et ri e v e d p r e 叩it a bl e w a te r to O bj e cti v e A n al y si s D a t a

i n a c o n ti n e n t al s c a l e a s w ell . T h e ap p a r e nt s u rf a c e t e T T)
-

p e r a t u re
,
e s 【i T T La L ed a s a b y-p r o d u c t w ith th e at m o s p h e ri c

te m p e r at ur e c o r r e c ti o n
,
wi ll b e c o m p ar e d wi th i n - sit u ob -

s e r v ati o T】al d at a i n d et ail .

A c k n o w L ed g m e n ts . n e a u th o r s w o uld lik e t o th a n k P r o -

fe s s o r T ･ K ik u c hi o f K o c hi U ni v e rs lt y f o r his ki n d p r o vi -

si o n of V I S S R / G M S15 d at a u s ed i n t h is st ud y ,

R E F E R E N C E S

B arl o n
,
Ⅰ. J .

,
a n d A . J . P r at a , 1 9 9 9: D iffic u l tie s a s s o ci a t e d

wi th th e a p p li c ati o n of c o v ar i a n c e- v aria n c e t e c h -

r)l q u eS tO S at ellit e i m a g e ry . R e m o t e S e n s , E n vi r o n .
,

6 9
, 7 6183 .

I w a s aki
,
H I J 9 9 4 : E sti r n ati o TI O r p r e C l p it ab l e w at e r o v e r

l arld u si n g t h e s
p
li ト w i n d o w d at a fr o m th e N O A A

s at el】it e
.
J

, M e te o r: S o (
･

. J a p a J l
,
7 2 , 2 2 3 ･ 2 3 3 .

J e d l o v e c
.
G ･ J ･

,
1 9 9 0: P re e i

p
il a blビ W at e r eS ti m a [i o n fr o m

hi g h
-

r e s ol u ti o TI S p一it w i n d o w r a di a n c e r n e a s u r e -

m e nt s , J . A p pl . M et e o r:
.
29 , 8 6 318 7 7 .

Kl e e s p
i e s

,
T . J .

,
aTld L . M . M c M illirl

,
1 9 90 : R et ri e v al of

p r e c I Pit ab l e w at e r f r o m o b s e r v a(i o n s ill th e s plit

w i n d o w o v e r v ar y l n g S u rf a c e t e m pe r a tu T e S ･ J I A p p L･

M e E e o l:
,
2 9

, 8 5 118 6 2 .

S o d e tl
･
B ･ J ･

･
a n d F ･

P ･ B r et h er ( o n
,
1 9 9 3 = U p pe r t r o p o s p h e r e

r el a ti v e h u mi dity f r o m th e G O E S 6 ･ 7 トL m C h a n r) el:

M eth o d an d cli m at ol o g y f o r J u ly I 9 8 7 , J . G e o p h y s ･

R e s .
,
9 8

,
1 6

,
6 6 9 - 1 6

,
6 8 8 .

- 1 4 2 -


	0138.tif
	0139.tif
	0140.tif
	0141.tif



