
 ! ∀! # ! 只八卫 以二

丫

 !
, , 一 ,

段 哪
,

压巧吨
,

   !

 丫   

—
 

 赵文经 环 月码昌

九以做之已 负田 五 饭 凡戚 凡众”“
,

无幻比汕
,

反勿勿阳
,

泛和

 ! 赵焕衰

〔汤‘越刘
“ 元 艺扭 及飞翔刘砂

,

 以 月口兀份阴少 交” 
,

〔汤‘刀 负。  
,

以汇

 址 祀  

叹刃卫 沈 叩司   劝 斑 记 川 任  !

川诀犯   月
,

 !  劝山犯

到 妇。 诫 司 越兀代加 扭 七 此  改

 司  ,

映份叹   !∀ 犯 司 悦抽 刃叩  
川

,

 
,

以粥  。 鱿 犯  户沈   业别  
  川 台  刃咙 侧 如 诫

氏盯甲肚曰 诫 坟划即  』 址 日上 到 己 目h 刃咙抽
ve

a
即记 砚犷

~
即t to the di

urna
l

~

of g氏灿 n d 比悦rv 曰 目伙妇飞 wi th 3 %
sy st

~

tic

~

.
T h ere is

a

~

1 va ri at
ion of

albe do in hi gh an d l
ow

~

,
t

he
目h 妇0 dec 比昭祖 脚dual lyl心

li
AP ril to J沮

y

胡d rea ehi组 its
们u ir比r n lJ 『n

in J ul
y

,

l
u rt h er it

~

『
ad ua lly fr 以n A 切歹Js t to C 处t成巴

.
h is a」印 d ear

tha
t ther e 15 a cha 妞cteri stic Pa tt

ern of sur 翻ee d is州b
utlon a

cco
r山ng to the v电etation t列户治 of

t
his

~

.
T h

e a v e 岌嗯e s川悉沈e al h 妇叱 of ea
eh tyl 姆 of

~

ty are
o
.
16 4 for 场场火挤“

m
,

0

.

1
75

for

伍~
,

0

.

17
9

for

P 阳瞥m 泛众绍 胡d 0
.
166 for 东

nus
.
玩 the ot her wo

r
ds

,
t

he
al 比do in hi gh

~
(n坦i川y cov

e找妇场 印抽即m )
15 low er

tha n tha t in low
~

(皿词y cov er 曰 场 Ph
Z’a 罗, z

ites

a n
d

自二)
.

KEY 叭刃服11 6 :
~

v雌犷ta tio n
, s 住rf d ee al be do

,

L 川诬觉t IH 阳名es
, r 已n lo t e

~

ng

1

.

I N T R O D U C I ,I O N

N o w a
d
ay s ,

th

e

~

te

~

i
ng

te
c

hn
i

qu es h

~

b 沈n aP p h ed in
me
teo ro log y

,

oc

e a n o
g

r a
-

p 场
,

h y d ro l

o
g y

a n
d

~

ot ha

r

sc i

ent

ifi

c

fie
l
ds

,

an
d

be

~

a u

se l d

me

t
h od fo

r

~

ito
ri 馆

a

vas tregion
.
M bnito ri ng w ith sa tel lit

e

~

te
~
ing has m

any advan tages in col lec ting dat
a

con
tinuously ,

r e
g

ul
arl

y
a n

d re
p

eat
ed

l y i
n a

l

a r
g

e

area

,

i
n p

art

i

cul

ar i
n a

vas

t

we

t
l

an
d w h

ere

t

he

一 278 一



,

remo

t e s e

ns i馆 w ith sa tel lit
e data 15 the mo

st

su itab le me
thod fo r the s

urve
y in this kind

of region
.

U ntilthe 而ddl
e of the 20th ce ntu茸

,

we

t
l

an
d h

a s

some

t
i

mes

b ee
n

re co , ize d as w as te-

lan d
.
F砧w ev er

,
t

h 即 have
man

y influ en
ees on

the su
rrou

ndi飞
e
nv i

ronmen

ts and ar e 50 cal led
a

g
rea
t tr
eas
ure house fo r w ild an im al s an d plan ts

.
T he m iero an d loc al elim ate in w etlan d 15

stro ngly re lated to heat an d wa
ter bal

ance

,

p l
an

t g
r o 叭沈h

a n
d g ro

u n
d
wa

te r e o n d it i
on of

th
e

wet

l
a n
d
.
M 6

r
eo
v e r ,

t

he

v e
g et at i

on
al b

e
d

o

of w et l
an

d 1
5

加t耐y on
e lm伪rt ant

p

~

ter fo r

es tim ating th
e hea t and wa ter

bal
~

on th e surfaee of ha re
,

b ut al so h as

e
l

ose
rel

at

~

hi p

w i th
g

r o u n
d w

a t e r
l

eve

l

.

T h
e r e

fo re

,

i
t

1
5 v e

ry

u

se fu l to m

a
k

e e
l

ear

t

he
d i st

rib

u t
l
o n

of
t

he

v

eg

e
-

ta ti
ve

a
l be do in

t

he 而re
.
Fbrtlle sa keof at

mOS
phe ricco rrection f

rom sat ell ite d
ata ,

al
i

~

re

-

lat
i

on be

t
w

e e n a e
l ea

r
-

sk
y

PI

~

t
ar

y

alb

e
d

o a n
d

s

urf

ac

e

al b

e

do
w as d

eve

l
o

伴d by C h
en an d o

-

h i飞 (1984) b
ase d on L刁

c
i
s a n

d H

anse

n
’
s

(
1 9 7 4

)
p

arame

t e
ri za

t
i
on

.

Th

i
s

rel
at i

on

was

m ed i fi
ed

场 N
ak昭

awa
(1992 ) for

N O A A A V H R R dat a in
An tar

etica
,

a n
d

for

L
a n

d sa
t

M
S S

dat

a
i

n

Sh

l
z u o

k

a
P

r e
l

e e t u
re to

ob

t
ai

n t
h

e
f i l

t e

re d
s u

rf ac

e

al h 妇
0 f
rom

th
e
filter ed Pl

ane
t田y alb

e
de
.
T h e

a tn x 犯p
he ri

c e
fl
e e
ts
on

e a e
h
sat ell it

e
ch

~

1
are

s y s t e r n a tl
cal ly di

ffe
r e n t

,

悦份
u se of th e di ller

-

en t sP ec tr al be h
aviors of at

mOS

ph eri
o p

~

te rs
.
As
a res ul t

,

in th is st
u

d y

,
a t

mo

s
p h

eri

o

cor

-

rec

ti
on

h as be en
d

o n e

res
pe cti ve ly in di l f

e r e n t P
a r

am

e t e
rs

for

vi si bl

e a n
d i

n
l

r

ar

e
d

e
h

ann

e
l
s

.

T
a n

i
(

1 9 9 0
) es

t
i m

a t e
d

e v a
p

o t r a n s
p i

r
at

ion

a n
d h ea

t
b al an

e e
i

n a a g
r l

cu
l

t

ura

l l
a n

d
an

d
a

for

-

es
t

~

w it h N O A A A V I

叫

刃R R d
ata ap p娜ng the me

th记 讨S户沈tral

~

t
ion

w h lch
~

b
ase
d

u p o n th e a t

mos

p h e rle t

ransrnl

ttan ce

/ra
d i

ance

m Dd
e
l ( K

n ey Z y s et a l
. ,

1 9 8 0
)

.

I
n t

h is
s

tu d
y

,

t

he

coe

l fi
e

i
e n t s a r e

m Dd i f i
e

d to b
e s 伍tabl

e
fo
r L刁n d s a t T M d

a t a
.

T h
e P u 耳均se o f th is st u dy 15 to d ev e lo P a n

ew me
th ed for es t

lrn ati飞 th
e unfiltered surf aee

al be do 诚th b m dsat lb data
,

朋d to an al yZe th
e vegetat

ive ab le do 山stri b
ution in the K us h iro

M ire
.
F urt her

,
t

he
al b

e
d

o

es
t

i m

a t

ed
f

rom

sat

e
n it

e

da

t a

~

印m par ed w it h th e albe do
ob se rv ed

in th e而re usi ng alb
edo me

ter
.

1〕E S C R IP I, IO N

T h e K u s h i ro
Mi

re is lo ca t
ed

~

K u s h iro Ci ty in t
he E as t H 6 k k

ai do
,

an
d f

a e

es to
t

h
e

Pa

-

d fi

c
C 处ea n in th e so u th of th

e
而re
.
T he ot ha rthree sides of the 而re are

su
rro
unded by steep

slopes of hi lls and
~
ne te

~

tha tare l
ow er th an 14 0 m

.
Cbnfigurat ion of the 而re 15

very
以工n p

lex
be ca

u
se

t
he fri ng es

e x p
an d

ou
t w ar d

a
l
o n g t

he ri
v e
rs
.
T ha m

a
in

~

of t
he ha re 1

5
10

一 1 3 k m in t
h
e
lat itu di

hal
di
rec

t
ion

a n
d
a
加
ut 18 km in tha longitudi

tial
di
rec
t
ion (Fi g

.
1)
.

L m d suH aee of the K ush iro M ire 1
5 very flat and tha al tit

ude is low erthan 10 m
a
加
ve

mean
sea

levelin w hole area
.

Th
e
cli

们n a te
of K

u s
h lro

~

is ch

~

te r i
z e
d b y its l

o
w

~

al

~

t

em

p e ra t u re of

5

.

5 ℃
,

w h i
e

h 1
5 t

he
l
o

w
e s t

one

i
n

all
me 肋m l笔ical

stat
lons

in J即an
except th e M t

.
F uj l

W eat her S
tation

.
T he sun sh ine ra te in

s

umxne

r
(J
une

to An
gu st) 1

5 tha l
ow est in J即an

,

份use d

by adven tiv
e
fog

tha t ori
gin ates f

rom

th e K tir ile C urr en t
.

Th
e a
rm
ual tot al

p
rec
ipitat ion 15 1104

一 279 一



二 depth of S
now

cove
r1543.s crn

,

w h i
ch

1
5 a

h al f d
e

P t
h

o
f

t

ha

t

i
n t

h
e

coas

t

area

o
f J aP an Se

a
.

T l
l e

max

lmumd
e

p t
h of f ro

z e n

50 1 1

reac

h es 5 0

crn

i n
w i

n t e r
·

甘飞
、了一

/,

拭 111
.
州田T H O D S

夕�

J伙
l
、1

1

才

缪霎
加
r。

氛
。巍卜 、,

叫呱
Kushire侧ve r
入

冷

冲苏多

\入撰
0KushireCity

0 5 10km
‘曰‘曰‘日匕二 . ‘

-

目

~ - - 」
K
u s

hi
r e
而
re

O bse rv ation site

F ig
.
1 1
~
tlon of tha K us hlro

入心re an d stud i司 si te

0 11 th
e Pri nc iP l

e of th i
s stu dy

,
t

h
e

f i
e

l d
ob

-

se

rva

t
i

o n

an
d

sat
ell

it
e

ob

~

ti
on

m
u s t

be

c a r r
y

o u t
at

t

ha

s a r o e t
i m

e
.

T h
e

fi d d
ob

s e r v a t
io

ns

we

re

carri

e
d

ou

t
l

rom

2 4 J
u

ne to 4 A
u

即
st 1993

and fro m 24 A pri l to 31 L短ee m be
r 1 9 9 4

res
p e c

-

tlv e ly
.
T h e L a n sa t T M d a ta of 2 1 M

ay 1 9 8 4 a n d

1 J ul y 1 9 9 3

were

an al y ze d
,

悦份
use tha fo g盯

and clo ud
y w eather lin五ted t

he

~

te se nsi ng
.

T h e fl o w c h ar t of an al 师
515 show

n in Fig
.

2
.
In order to rna k

e tha pro grarn be sim ple and

last
~

,
t

ha
g

~

e t r
i
e

p
r o c e 5 6

i
ng

~

d
o n e

as

T h
e

re

are

m

a n
y i

nfl

~

c

es of

t
h

e
p

a t
h

t
h ro

u
g h

t

he

a t n x 万P h
ere

t
h
e
f irs

t s t
eP

.

ab 劝印tion
an d

sca
tt eri ng b y gas 伽lec

ules (
:elli抚 af t

er

0n rad iat lon
alo ng

f
~

t
he
top of

at

mOS

phere to
Satell re fl

eeti馆 on th
e

earth su班aee
.
A t

mos

phe re

一
t~ areverylmportanttogetgcx月 res ults f~ sa tel hte d

ata
.

h 15 al由 very nec已弧田了 to do

~

协broa d b
and

~

ion in orderto derive the bro ad

band al be do fro m the sa te lli te m easured data
.
T hus th e spectral

~

tlon w as d( 〕n e af
ter

a t r n o
-

sP ha ri
c

一
tlon.

Thefidddatawerealsoana】yzed to
~

d er the rel at i
on of the

surfac e al be d
o to p rec

ipita
-

tion and gro u ndw ater co nd ition
.

1
.
M etll记 for

A t
~
Pheri c肠rr ec tion

T he以ar
radiat ion ab 阳rp tion m Dd el 15 desc

ribe d b y L之
e
i
s a

h d H
a n se

n
( 1 9 7 4 )

.
I n t

he i
r

ap
p ro

a e
h

,
a

b so rp
t

i
o n

of 刻ar
rad iation 1

5 pararneterized as a function of wa ter
vaP0r di st ribu

-

tio n ,

~

th

a n
g

le of th

e

~

,

日悦d
o of the ea

rth su rf aee 田ld

~

di st ri b ut i
o n
.
It is

~

id ere d

th at th
e

wat
er
v a po r ab SO

rp t
ion

15 51, ifi
can

t at the w avelength reg lon longer th an 0
.
7“m

,
a n

d

th at

~

ab SO 印ti on
an d R aylei gh scatteri ng are

sign ifi
~
t at th e rest of w aveleng th

s. H d界
-

~

,

in N
ak

a
g

a
w

a
’
s

p
a
p
e r

,
t

he

a t

mOS

p
ha ric

~

ct

ion

h
a s

h
犯n d o n e

,

b ut
on

t

ha

~

h
a n

d
t

he

w
a t

er

v a
P

0 r

ab 阳印ti
o n ,

ozone

ab so 印tio n an d R
ayleigt h scatteri飞 w

ere o过y in cl ude d in fin al
re
gr
eSS ion fo rm

ula togeth er
,

on

t
h

e o t

ha

r
h

a n
d fi l

t e r e
d

r a n
g

e

of L
之n d sa

t T M
e
h
a n n e

l
s
1
5
0
.
4 5 一

一 280 一



们n e t r
i
eee

PPP r ‘X e s s in ggg

AAA
t
m
o s p

he
r
i
eee

CCC o r r e C tlo nnn

SSS p
ec

t r a lll

CCC o rt e C t lo nnn

CCC
o
m P

os it i
o nnn

ooof co lorrr

TTT ra i
n
i
ng

fi
e
lddd

CCC
o r碑即叻d

e
似 be

twee 。。
aaa
l拢d
o a
nd ve ge ta

tionnn

CCC o爪inuousssssssssssssssssssssssssssssssssssppp『e e返P itatio nnnnn
Re
la tio ns 坛P w i

thhh

悦悦fo 比 th eeeee p代e iPita tion a nddd
ooo b脱rva ti

o nnnnn
gr 侧nd w

ater eond itionnn

R otative ang l
e

A ‘1
+

‘
A

, l
+ b

A
, 2

~
〔
A
户2

i
n

vi
s
ib l

e
ba

n
d
s

i
n
i
n
f
r a r

ed ha nd
s

A
,
一 ”未

A
, i

+
n

A
, Z n 王, n a r e t

he

w
e

i g 肠n g fa e to rs

Fa lse co lor i
ma ge

vvv e牢tation ma
ppp

lll/5000000

F ig
.
2 F l

ow
el皿
tof 歇lal y sls

2
.
3 5拼m (b

an d s l 一 5
a ll
d 7 )

,

w hi
e

h

are

i
nc

l
u

d
e

d 诫hi
n讥si b le a n d in frare d b an d s

,
a n

d i
t

h as

b
沈n

ful
ly p m

v
ed
t
ha
t t
he 叩tical ef fec

ts of atin06phere in 诚si b le a n d in frare d b a n d s
are

d iffe
r-

ent
fro m ea

e
h ot h

e r
(K oe p k

e ,

1
98 9)

.

T h
e r e

fo

r e
,

in th i
s

p
a

p
er

,
t

he fil
t e r e

d
r a n

g
e

of L
a n

d sa
t

T M ch

~

11

一 5
a n d 7

~

di vi d
e
d i

nto

t v切o p斌
s,

i

.
e

.

t

he
p

a
rt 工 w hi ch is th e

~

reg
ion

longer th an o
.
7拜m (

e h a n n els l
,

Z
a n

d 3
) 曲d th

e part ll
wh
ich i
s the

rest
wave
雌lons

(ehan
-

ne ls4
,

5
a n

d
7)

.

T h
e

di f f
e r e n t a t

mOS

p
ha

ri
。

~

t

~
~

d
o n e

for

p a rt s 1
a n

d n

,
r

es p
e c

-

t
i

vel

y

.

T h
e

fil te re d p l

ane

t a

ry al be
d

o s
A H

an
d A 凡 h

~
卜犯n ob 面ned for

the
~

regions : part s

1 and n
,

r e s
p

e e t
i

vel

y

,

b y t
h

e

fol
l
o

w i飞 fo rm
ula:

{1 + 0
.
0167 si n [2二( J 一 9 3

.
5 ) /3 6 5

] }
2 二
习尺 ,

AP

1

1 3 8 2 x 0

.

2 7 1 3 产
( i = 1

,

2

,

3
) (

1
)

A P2

{
i

+
0

.

0 1 6 7
,

i n [ 2 二 ( J
一 9 3

.
5 )乃65 ]}

2二
习尺 ,

1 3 8 2 x 0

.

1 4 9 5 产
( i = 4

,

5

,

7
) (

2
)

w h
e

re

,

拌 15 th e sine
o f th

e
so lar

zen
ith an g le ; an d J 1

5
Jul ian d ay

.
T h e s

um
of t

ha
t

~

诚th in

tha brac es i
n E quation (1)

,

(
2

)
1

5 t

he co

rre

e t

ion

fo

r t
h

e

dis

t a n c e

b

e

tw
een

t

he

sun

an
d

eart

h

一 281 一



,

1 9 8 3
)

.

T h
e

f i l
t e r e

d
r

ad
i

a t i
ve

b
r

i g h
t n

ess

i
n t

h
e

1 t
h w

ave

l
e

飞th
region R i 15 estirna

ted fronl tha

L之n d sa t T M d
a ta

.
R

,
1
5 g i ve

n b y t h
e

fo l l
o

w i飞 fo
rmu
la:

R * 一

礁
(R
一
R一 , + R一 (3)

w here
,

D
max

= 2 5 5

for

产

T
M

;

V 1

5

d i g i
t

al d

a t a

w h i
ch 即t f

rom
C C T

,
a n

d i
t s

g

eome

tri

e

co

rrec

-

ti
on

h

a s

b

~

d
o n e

.

R

~

a n
d R

~
are

th

e

~

an
d 而

~

radiat ive bright
~ ~f

rom
di splaeem ent se

nso
r,

r

es
p

e e t
i

ve
l y

.

玩 。 r
d
e r

to ob
t ai n t

he
s u 讨aee albe d

o
fro m t

ha plan
etary al be d

o ,
t

he
me

t
h 司
5 of Ch en an

d

饰馆 (
1954 )耐

N应昭
awa

(1992)
were

develo伴d in th
e p

resen

t st
ud y
.
L刁c is an d H d

nse

n
’

S

(
1 9 7 4

)
p
a r a r n e t

eri
zat ion

was

al 、
use
d in tha

at
mOS
pheri

e

corre

etion
.
Si
nce

L aeis an d

H

ansen

’
s

(
1 9 7 4

)
p
a r a r n e

t
e r

滋
t
ion
eXp

resses

the

ozone
an d
wat
er vapor ab so rptivity an d tha

Rayleigh alb
edos in uni ts of theto tal sol ar

constant,

i
t

1
5 n e c e 义四ry to

00 n v ert th i
s p

arame

teriza
-

ti on f

rom

u n filte red sp e ct
ral

ra n g e to th e fil t
ere d ran g es

for
p a rt s 1 an d n

.
A eco

rd ing to

Th
e
k
a e
k
ara an d D rL m 切加

nd (197 1 )
,

t
h

e

ra
t

ios
of

t

ha fil
t e r e

d

sol
ar

c o n s t a n t
in

t
h

e

~

r e g i

ons

fo

r
p

art

s 工曲d n to th
e
tot al so lar

~

tan tare
0
.
27 13

and 0
.
14 95

,
r

es pe

c t
i

vel

y

.

T h
e r e

fo re

,

in
o r

d er to

e x
P

~

s u e
h p

~

te rs in
un its

of th

e

fil te
r e

d so l ar

o o n s t a n t
,

t
h

e o
ri gi 耐 par 田n

e -

t
ers of L 之e ls an d H a

n
se
n
( 1 9 7 4 ) w

ere
di vi d ed b y 0

.
2 7 1 3

a n
d o

.
1 4 9 5

for
p

arts

l
a n
d n

,

re

-

s

pe

c t
i

vel

y

,

fo

r

~

lu di
ng

t
h

e

~

t

rib
ut i

~

ou tsi ds of th

ese

w
a v e

l
e

飞th
s.

A eco 记ing to L a eis an d H an se n
’
S

p

~

t e
ri za ti

on

,

the

1 l l a

j or ab so th

e
rs in

t
h

e e a r t
h

一
a t 力。0

-

sP h
e r e

sys
tem

are

~

in th
e

stra

t
OS p h

e r e
(
t
he w

a v e
l
e

ng th
re g lo n s

for

p 斌 工)
,

w

ate

r v a
p

o r

i
n t

h
e t

ro
, 犯p h e re ( th

e w av e len g th re g io n s
for

p叭 11 )and the earth surfaee
.
Theab so印t

ance
of tho se are gi ven

1该0 3

了谧二

b y

A
o 3
(
x
) {
R
a 耳上卫

旦

2 卫二返扩2丝
召1 }

1 一 R J凡
1

= A w(少) + 人
2〔A w (夕

’

)

一
A
w
(
少 )〕

X {A o3(声
’

)
一
A
o 3
(
x
) } ( 4 )

( 5 )

a n
d t

he f
r
ac
t

~

of
t
he fil

t e r e d so l
a r

~

ta n t a b so
r
be d at th

e
ea
r t h

s任汪aee in t
he
s户沈t

ral re
-

g io n s
for

p a rt s 工 and n (狱
91and

TA
gZ,

r

es
, 沈ti v ely ) are

g

~

b y
the

fo ll
o w ing fo rm

u
las
:

狱
91

二
压二旦二二困巨迪生l 红1

(1一 R :人
1)

(6)

TA
g: = (1 一 A

w
(
夕 )〕(1 一 A

g Z
) ( 7 )

w h
ere 人

land A gZare
the fil

tere
d su rfaee alb

ed(飞 in t
he
spe

ct ral reg ~
for

p

arts
1
a n d n of

肠
ndsa tT M

,
r

es
p

e c
ti

v e
l y

,
a n

d x
a n

d
y

are

t

he to
tal

a t
m OS

p h
e r

i
e

~

a n
d w

a t
er

v
al 刀r p巨th

l
e n g tha

trav e
rse
d b y th e d irec t so lar be

axli
fo
r

reac

hi 眼 th
e ea rth surf ac e

,
r e s

p
e e t

i
v e

l y

,

w h i
ch

are

g i

ven

b y

x = 户叨 (8 )

y = 双洒江 (9 )

x 苦
a n

d y

关

are

t
h
e

to
t
al

p at h l
e n

g t

ha of

~

a n
d w

a t e r v a
p
o r

tr
av

e r
se d 场 th

e reflect ed
radlat io n in reaehl飞 the to p

of the at
mOS
phere

,
r

es
p

ec
t

i
ve

l y

,

an
d x

苦

an
d 夕

关

are

g i
ve

n
b
y

一 282 一



’

= u

( M

+
1

.

9
) (

1 0
)

夕
‘

=
w ( M

+
5 /3 ) (

1 1
)

汕
ere M (= 35/叔丽丽奋丁万歹i

、 t h
。

oP
t i耐 缸r

rnass

,
。 i

, t h
。
to 以

~

。

amoun

t
(
a

tm-

crn
)

,

w 1
5 t

h
e e

ft ec
t

i
v e

wat

e r v a
p

o r

co
n t e

nt (
cm

)

wh

i
ch

1
5

es
t

i

rnat

ed
f ro m ai

r t e

m pe
rat

tire

T
O

(

’

K
)

,

al
r

p

ress

u

re p
o

(
hP

a

) an
d w

a t
er

p

ress
ure

e o

(
hP

a

)
b y t

h
e

fo l l
o

w i
flg

fo

rm

u
l

a

(
N

a
k

a
-

g

awa

,

1 9 8 8
)

:

0

.

O 3 5 1
e o

P
o

叨 = T0

A 已 15 g ive
n b y th e fol lo w i飞 拓确

ula ,

w h i
ch

i
s l l l

od
i f i

ed
b

ase

d
on

L
乏e l

s a n
d H

a n
se
n

ra r n e t
eri za ti

on
:

( 1 2 )

( 1 9 7 4 )
p a
-

A
o
3

0
.
0 2 1 1 8 x

( 1
+ 0

.
O 4 2 x + O

.
0
0()

3 2 3 x 2 )
x 0

.
2 7 1 3

( 1 3 )

Ac
co
r
d i
ng to L a

e
i
s
an d H

a n
se
n ’

s

(
1
97 4)

p

~

t

ers

,
t

ha

a
b so 印ti on bands of

wat
er vapor

~

~

ide re d to be in the b
an d ran ge of 0

.
7 一 4

.
0 仁m

.
H b w ev e r

,
t

ha b

a n

d

r a n
g

e
p

art
n of L

刁n d
-

sat
T M i

s c o
m p 汉犯d o ul y o f o

.
7 6 一 0

.
9 6 脚 (

eharin e14)
,

1

.

5 5
一 1

.
7 5 脚 (ch anne

ls)曲d
2
.
08 一 2

.
3 5 拌m (

eh arm
e 1 7 )

.

Th
us in th is stu d y

,

i
t

1
5

ne

e e 义艾比y to
s u
b
t

rac

t th
e

wa ter

v a p o r

a
b阳印tion of the

ream

ni 眼
range in part n lrom Lacis an d H an se n

’
s

(
1 9 7 4

)
p

a r 团比Le t e r s
.
E m

-

Pi ri 司
~
t
ant
s
for wat

ervaporab SO 印tion b an d
s

~

d
esc
ri bed b y Li ou an d Sa

sm o ri (197 5)

base d on
th e
stu
d y of 卜[o 访ard 。t a l

.

( 1 9 5 6 )

.

Th

e p ri n ci p al b an d
s
w hi ch

are
ab so

r
be d b y

wa
te
r v a p o

ri
n t

he I
n
f
r a r

ed
r e g

ion

~
~

-

p i
led 切 G

(xxiy (1964 ) f
rom
v

arious ~

.
Si nee only p峨

ofban ds 4
,

5 an d 7
s

tan

ds i
n t

h

ese

b
a n

d
s

,

i
n t

ha

o t
h

e r
w

o r
d

s
,

t

ha

e

ffe

e t s o
f

wa ter

v a
p

o r a
b so 印tion

on ly oc

curre

d in these reg
lons

for
thi s stud y

.
八刀d in L之e is an d H

a n
se
n
( 1 9 7 4 )

p a r 曰rr le t
eri zat ion

,
t

h
e e

l fe

e t s

of

wat

er

y 鲜刀r

曲印印tl
on bands in all

spe c
tra we re

sub t
rac
ted
.
T h us

,

it 15
ne

c e 义艾『y to

~

t
ha

~
tri bu

-

t i
o n s o u t si d

e
of b an d

s
4

,

5
an

d 7

.

As

a

res

u
l

t
,

t

he
wa ter

v a
p

o r a
b so rp

t
i

o n

~

t

ion

A
二 15 91

~
b y

fol
l
o
w i
ng fo

rm
u
l
a :

A
,

[ ( 1 + 1 4 1
.
5 少)

o
·

63
5 +

5

.

9 2 5
夕
]

一
_ C:

乙 [Q
+ 几 1

0910(y x PK
‘

/Dt

+
1 0

一

宾)]
x 0
.
1495

(14)

△ 饭 X B R
i

wh ere
y 15 t

ha 叩tical Pat
h length ,

P 1
5 t

he

g i
v e n

b y L i
o u a n

d
Sa

sa
l l x 〕

ri ( 1 9 7 5 )

,

△*

gi
ven
b y L iou and 黝

Samo

ri (1975)
,

B 尺,

D
a n d k

are

e
m p l ri 司

咫ch

阳lar

abso 印tio n b an d

COn stan tS

an d al so

radiation in ea eh w ater v a
-

por ab劝印tion ban d
s
for band s 4

,

5
an

d 7

.

T h
e

R
a

y l ei
gh

alb

e

do of
t

ha

t o t a

l

a t
m

o s
P

he re
for

th

e
i

~

ng
阳lar rad iat lon fl ux

,

Rr

,

访

p

~

teri ze d fo rm
,

15 9 1

~

b y

R

r

阴d th e sP he ric al alb
edo of th e to 以

0
.
28 X 0

.
2653

一
( 1

+ 6
.
4 3 产。)

x 0
.
2 7 1 3

a t

mo

s p h
e
re

for

t h
e r a

d lat i
on

l

rom

be l
o
w

,

R

, 朴

(
1 5

)

c a n

b

e
w

r
i
t
-

2 8 3 一



俪(1v)
R厂 0

.
0658 X 0

.
2653

T he R盯l
eigh

radiat ion nux
,

R

a

al b
e

do of
t

h
e a t n 1 0 s

p h
e

re

0

.

2 7 1 3

u n
d

e r
l y i飞 th

e

ozon

e la界r fo r the i

nconu

飞
in p

arame

terize d fo rm
,

1
5

g i
ve

n
b

y

R

a
0

.

2 1 7

(
1

+
0

.

8 1 6 产0 X 0
.
2 7 1 3

an d
t
he
sp h eri cal alb

e
do
o f the

a trno sP h e re un d erl 如飞 th
e

ozone

layer for
radiation f

r
om be low

,

R

关
a

,

1
5

w ri
t t

en as

R
:

0

.

1 4 4
X

0

.

2 6 5 3

0

.

2 7 1 3

(
1 8

)

Th

e n 扭n be
r 0
.
2 6 5 3 15 the p e rce n tag e of R a y l

eig h
sca
tte ri飞 int

ensity bet
wee
n 0
.
45一 0

.
6 9 拌m

(
ch a n n e ls l

,

2
a n

d
3) es

t
l m

a t

ed
f ro m T h

e
k

a e
k

ara

a r l
d L 扮un m lo

n d ( 197 1 )
.

In the w av eb an d
s p斌

5 1 and 11 of the L川d sa t T M
,

s u

b
t

rac

t 了片o 3an d
TA
gl ,

1 谧w and

以解lro m 画ty
,

res
pe

ct i
ve ly

,
t

he

r e
l

a t
i
o n s

h i
Ps be

t
w

e e n
th

e

fil te

red

p l
a n e t

ary

al
be

d os A
, 1

(
p斌 I )

,

凡
2(part H )

alldth efil
tere
dsurfacealbe dos A

gZ(part ll )are
expreS8e d

resp吧 c t iv e -

ly as fol
l
o
w
s :

凡
1= 1 一 A o 3 (

x
)
一 R

。

[ A
o 3

(
x

’

)
一 A o 3 (

x
)
-
i 一 尺

;
一
A
o 3
(
x
)

( 1
一 R :人

l)

二 1 一 R
二
一 A o

3
(
x
)

.

十 1

—
十

( i
一 R

二 一

人
1)

(1 一 R
。

) (
1
一 R : )

1 一 R J人
1

x [A o3(x
’

)
一
A
o 3
(
x
) ] }人

1 (19)

凡
: = [1 一 A 二 (

夕
‘

) ]人
: (20)

In equat ions (19) and (20) the filtered plane
tary alb

edos
were

sim ul ated fro m a
vari
ety of fil-

tered surf aee albedo
,

s u r
l

a e e
al

r t e

m pe ra
t u r e

,
s u r

f
a e e a t

mo

s
p h

e
ri

c
p

~

u

re

,
s

u 汪aee w ater va
-

po
r p

~

,

tot
al

~

~

t
,

a n
d so l

a r e

l

e v a t
i

o n
.

F i g

.

3
s

ha
w

s

an

e x

ar

n
p

le of th

e

re la
t

i
o n

-

s
hi p b

e t
w

e e n t

he
p l

a n e t a

ry

a n
d

su

r
f

a e e a
l

be
d

o s
,

p
r e

d i
e t

ed b
y

e
q

u a t

lons

(
1 9

)

a n
d

(
2 0

) tm
d

e r

t

he

e
l i

rna

t
i

e

co

n
d i

t

lons

on
1 J ul y 1 9 9 3

a t
th

e
K

u s
h i ro

Mi

re 1

.
e

.

T
o = 2 8 2

.

7

o

K

,
e o = 1 0

.

2 h P
a

,

P
o = 1 0 0 8

.

9

hP

a
,

u = O

.

3 6
a t r n C r n

an
d

t
h

e

so 1
a r e

1
e v a t

i
on

i
s

5 8

’ .

I
t

i
s v e

ry

e

l ea

r t
h

a t t
h
e

p l
an

-

et
a r

y
al be do

is h

~

to
t

he

s u
rf

a e e

al be
d
o

场th for
parts 1 and n

,

an
d th

ese

r e g

~
ion

e
q

u a
-

t

~

h
ne

are

g i
ve

n
b y

人
1= 1·

1 2 3 1 4 4

AP

I 一 o
·

0 3 1 2 5

(

2 1

)

A

g
Z

=
1

.

0 2 7 8 A

, 2
( 2 2 )

w h
ere

,
t

h
e

p

~

t e r

of

s u 班aee ai r ten
1Pera ture

,
s u

rf ac

e a t n O 0 s
p h

e r
i
c

p

~

res

,

su 班
aee

姗tervaP0rp

~

,
t o t a

l

~

~

un
ts

are

~

d to be

t
h

e

~

as
t

h
o

se at
t

he
K

u

sh
i ro

Mi

re

t
h ro

u
g h

t

he
w

ho
l

e r e
g i

on

.

2

.

M

e t
h

od fo

r

印
eetral Cb rr

eetio n

As
the las tproc

edur e
,

t
h

e u n
f 1 1

t e r e
d su rf

a e e

al b
e

d
o s

mus

t
b

e o
b

t
ai

nd
b y t

he

s
P

e e t

ral

corre

e t
io

n

2 8 4 一



‘
‘

t

.

口
.

‘

二.

台

o·

2

}

,

0. 1
r

.
t

-

O 白‘ ~通
~
we

盛
.

we 一
~

0 0
.
1 0

.
2 0

.
3 0

.
4 0

.
5 0 6

P l
a
ne
t a职 all焚刁。 ( A P )

0
.
7 0

.
8

八知阅�。下沼一.吕渭工nS

▲凡
1= 1·

1 2 3 1 4 人
1一 0 .0 3 1 2 5 . 凡

:= 1·

0 2 7 8 丸
2

Fi g
.
3 The司at ionshlp be tw ee n the plan

etar y an d surf aee al饭妇。

昭ai ns t th
e filtere d surfaee al b edo

s . In th e Pr
ese
n t stud y

,
t

h
e s

P
ec

t r
al co

rre

e t
i
on

w as d
o n e

b y

t
h

e I n

od
i f i

e
d K

ne
y 叮s

’
s

(
1 9 8 0

)
me

t

ho
d

.

U
n

de

r t
h
e

ass um

p t
i
o n

d

esc

五b ed
a
加
ve ,

t
h

e u n
f i l

t e

re d

su
rfa

ce

a
l b

e

do

s

can

b
e e s t

i

rna

t e
d w i

t
h w ei

gh

t

ed

ave

r

眼
e of the par ts 1 and n

.
T he

we
igh
ted

av er 眼
e w as ob tal nd by 即plyi飞

radiation t
ran sm

iss ion m (妇el’ S
L

Q’W T R A N 6 (K ne y盯。 e t

a
l
. ,

1 9 8 0
)

.

I
n t

h
e o t

h
e r

wo rds

,
t

h
e r a

d l
a t

i
on

e

ne 塔y
of th e w av

e reg ion lo nger th axl 0
.
7拼n l

an d
s
ho
rter th an 0

.
7 拌m ca n b

e o b ta ine d b y L O W T R A N 6
,

50
t

h
e

ra
t

io
s o

f 加th
rad iation ene

r-

gy in the unfiltered

wave

lellgth region
can be derived

.
As
a res ult

,
t

h
e r e

g

ress

i
on

fo

rmu

l
a o

f
t

h
e

印eetral co rre etion 15 give
r by the fo ll(〕w i

ng fo
rm

u
l
a :

凡 = 0
.673Agl+ o.327Ag: (23)

IV
.RESULTS ANI)DISCUSSION

1.ResultsofFieldObse rv ation

The comp斌、n o f su 汀ac e al b edo betw een the h igh an d lo w 而res was
done (Fi g

.
4 )
.
T he

ch ang ing
range of al bedo in high 而re 1

5
sm all

er than that in lo w 而re
.
H ow ever,

f

rom

l
a t e

Se
p t e

m b

e r t o e

ar l y

Oc

t o

b

e r
,

t
h

e o
p 卯
site re sult 15 obtal ned

,
t

h
e

re

~

1
5

co ns
i d
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e r
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