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i

n t s o

f

m o
d i fi

e

at i
o n s

w i t h N
W

P m
o

d
e

l
s o n e e t h

e
fo re

e

as
t m

o
d

e
l 1

5 s e t
u

P

.

T h
e

i

n

d
e

P
e n

d

e n e e o

f t h
e

P P

-

b as
e

d m
o

d
e

l
o n

N
W

P d at
a

1
5 e a u s e

d b y t h

e

fac

t t h at t h
e

l
att

e r

1

5 n o t u s e

d

u n

l

e s s
i

n

fo

r e c

as
t

i

n

g

o
P

e

rat

i
o n

,

b
e e a u s e a s t at i

s t i
e

re l at i
o n s

h i P 1
5 e s t a

b l i
s

h
e

d i
n t h

e
P P P

r o e e
d

u r e
b

e

tw

e e n t
h

e o
b

s e
rv

e
d

o r o

bj

e e t i
v e

an

a
l y

s
i
s

d at
a

an
d T C m

o t i
o n

.

O
n

fo
rm

u
l at i

o n
,

t h
e

P P

一

b as

e
d fo

r e e

as
t m

o
d

e
l

n e e
d

n o t

t o r e
b

u
i l d

n o
m

att

e r
h

o
w t h

e
N W P m

o
d

e
l 1

5 e
h

an
g

e
d

.

W i t h t h
e

i m P
r o v e

m
e n

t o
f t h

e
l
a

tt
e r

,

i
t s

P
r o

d
u c t s a r e e

l
o s e r t o t h

e o
b

s e
rv at i

o n
,

i
n e r e

as i
n

g t h
e

ac
c u

ra
e

y
o

f P P fo
r e e a s r m o

d
e

l
s

.

T h
e

P P m
e

t h
o

d 1
5

re
e o

m m e n
d

e
d i

n v
i
e

w
o

f t h
e n e e

d fo
r s t

a
b l

e
fo

r e c a s t o
f t h

e
T C m o t i

o n

m
o

d
e

l
s a n

d h i g h
a e e u r a e

y
o

f q
u a n t i t at i

v e
fo

r e e

as
t i

n
g

a n
d fo

r

av
o

i d
a n c e o

f
e

ffe

e t s o
f fr

e
q

u e n
t

a
l t

e r at i
o n s o

f N
W

P m
o

d
e

l
s a s m u e

h as P
o s s

i b l
e

.

2

.

Se
l

e e t i
o n

of

s a n 切le le ng lh

G iv e n th a t th e h isto rie re eo rd 15 so u g h t fo
r fi tt in g

,
a

fo

r e e
as

t m o
d

e
l fo

r
T C m

o t
i
o n t

h
a

t 1
5

b
u

i l
t w i t h

s
h

o rt
h i

s t o r
i
c s

am

P l
e s

1
5 a

l i tt l
e

b
e

tt e r
t h an

t h at w i t h l
o n

g
o n e s

,
t

h
e o

P P
o s

i
t e

m
a

y b
e

t
ru

e
i
n

P
r

ac
t i

e e

.

T
a

b l
e

3 g i
v e s t h

e e o
m P

a r
i

s o n o
f

av

e r a
g

e
d d i

s r a n e e e rr o r s
i

n
2 7 2

e o n
d

u e
t e

d fo
r e

-

e
as

t s o
f 5 0 T C

s
fr

o
m 1 9 9 4 t o 1 9 9 7 b y fo

r e e
as t m

o
d

e
l
s o

f
v a r

i
o u s

l
e n

gt h
o

f
s a

m P l
e s

.

I t i
s e

l
e a r

fr
o

m t h
e t

ab
l

e t h at
a

fo

r e e
as

t m o
d

e
l g i

v e s
l

a r
g

e
d i

s t
a n e e e r r o r s

i f t h
e s a

m P l
e

1
5 s

m
a

l l
a n

d
a

I
a r

g
e

-

s a
m P l

e
m

o
d

e
l P ro d

u e e s
b

e tt
e r

fo

r e e a s t s o v e r
l

o n
g

e r
P

e r
i

o
d

s o
f

v a
l i d i t y

.

T h
e

d i
s a

g
r e e m

e n t
b

e
-

t w
e e n

t h
e

fo

r e e
as

t
r e s u

l t
a n

d t h
e

fi tt i
n

g m
a

y b
e e o n

t r
i b

u
t e

d t o t h
e

P h y
s

i
e a

l
e o 汀e la tiv ity fo r staris

-

tic P red ie to rs th at d e te
rm in e th e e

ffi e ie n ey o f fo
re e as tin g

.
F o r a fo re eas t m o d e l b u ilt o n sm a lle r

sa m P le
,

t h
e

I i m i t e
d

s e r
i
e s o

f h i
s t

o r
i

c s a
m P l

e r e
fl

e c
t s

i
n e o

m P l
e t e

l y t h
e e o r r e

l
a t i

o n a
m

o n
g t h

e s t a
-

t i
s

t i
e

P
r e

d i
e

t o r s
,

l
e a

d i
n

g t o r e
l

a
t i

v e
l y l ar g

e e
rr

o r s
d

u e
t

o a t e n
d

e n e
y o

f
e x e e e

d i
n

g
t

h
e v a

l
u e r a n

g
e

o
f h i

s t o r
i

c s a
m P l

e s

.

W i t h
a

l l P
o s s

i b l
e s

i t
u

at i
o n s e o n s

i d
e r e

d i
n e

ffe

e
t i

n e o n s
t

r u e t
i

n
g

a
I

a r
g

e
-

s a
m P l

e
m

o
d

e
l fo

r
b

e tt
e r r e

fl
e e t i

o n o
f P h y

s
i

e a
l

e o rr e
l at i

v
i ty

o
f t h

e
P

r e
d i

c t o r s
,

b
e tt e r

fo
r e e

as t s a r e

e x
P

e e t e
d

.

I t 1
5 t h

e n r
i g h t t o u s e a

l
a

rg

e s

am

P l
e

t o e o n s t
r u e t

fo

r e e
as t m

o
d

e
l

s
w h

e n e v e r
P

o s s
i b l

e
.

T
a

b l
e

3

.

M
e

an
a

b
s o

l
u t e e rr o r s

as t h
e

y
o e e u r

i
n

fo
r e e

as t m
o

d
e

l
s w i t h d i

ffe

r e n t l
e n

g t h
s o

f
s

am
P l

e
i
n u n

i t
o

f k m

5 i
z e o

f
s
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P l
e

V
a

l i d P
e r

i
o

d i
n

h
o u r
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u c
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n
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redi eto rs

In the aPPlieat ion ofthe s
tat istie interp retat ion

,

t h
e e

h
o

i
e e o

f
s t at i

s t i
e a

l m o
d

e
l d

o e s n o t a

ffe

e t

t h
e o v e r a

l l
r e s u

l t
o

f fo
r e e

as
t i

n
g i f i t 1

5
d

o n e
w i t h t h

e s a
m

e
P

r e
d i

e t o r s

.

T h
e

m
o s t i

n
fl

u e n
t i

a
l fa

e t o r

1
5 t h

e
P h y

s
i

e a
l

e o rr e
l at i
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e

tw

e e n t h
e

P
r e
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e t o r

an
d t h

e
T C m

o t i
o n

.

L i
n

k i
n

g i
n

h
e r e n t l y w i t h t h
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,

g
o o

d P
r e

d i
e

t o r s
ar

e
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e
d t o

b
u

i l d
a

fo re
e
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t m

o
d

e
l fo

r s
at i

s

fac

t o
ry re
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l t s
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l ) E N v I R O N M E N T A L P
RE

D I C T O R S D I R f C T L Y A P P L Y I N G N
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P P R O D U C T S

T h
e r e a r e v

ar i
o

us P ro d
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f N
W

P t h at
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a
i l

a
b l

e
fo

r u s e
,

o
f w h i

e
h t h

e
g

e o
P

o t e n t i
a

l fi
e

l d

an
d t h

e w i
n

d fi
e

l d

are

P ro

v e n
P

r e
d i

e t o rs t h at h
e

I P P
r o

d
u e e

g
o o

d fo
r e e

as
t i

n
g

.

T h
e

N W P g
e o

P
o

-

r e n t i
a

l h
e

i g h t 1
5 t h

e
m

o s t u
P

一

d at
e

d P ro d
u e t

,

w h i
e

h g i
v e s s t a

b l
e o u

t P ut
an

d
s

m
a

l l
e

rm

r s a n
d 1

5

v a
l i d fo

r a w e e
k

.

T h
e

g ri d
v a

l
u e s

,
v

ar i
ab

l
e s

an
d d

e r
i

v e
d P

r e
d i

c
t o r s
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r e e
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u s e

d

.

T h
e

N W
P
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n
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e

l d 1
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e
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d

s

tab
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e
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e
g
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P
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a
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g h i t 1
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b
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f
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h

o rt e r v a
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e r
i
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d
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,

i t 1
5 s a v e t o

h
a v e a s e e o n

d t h
o u

g h t

b
e

fo re
u s

i
n

g t h
e

w i
n

d P
r o

d
u e t

fro

m N
W

P i f t h
e v a

l i d P
e r

i
o

d
s

ar
e

l
o n

g

.

2 ) S Y N O P TI C P
RE

D I
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O
RS

C
o n s t

r u e t e
d w i t h N

W
P P ro d

u e ts

,

P
r e

d i
e

to
r s s u e

h as l
o e

at i
o n a n

d i
n t e n s

i ty
o

f w e a t h
e r s

y
s

-

t e
m

s
,

e

.

g

.

t h
e t r o u

g h

,
r

i d g
e

,
s u

b t
ro P i

e a
l h i g h

,
a

re
o

f g
o o

d re fe re
n e e

i
n t h

e
fo re

e
as

t i
n

g
o

f T C t
r a e

k

.

A
s t h

e r e s o
l ut i

o n
1

5 a
b

o v e
I

O
X I

O
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r

m
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f t h
e

N
W

P P
r o

d
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,
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m
e o

f t h
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y
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P t i
e

P re d i
e t o r s

a r e n o t d
e

P i
e t e

d
u n

l
e s s t h

e r e s o
l

u t i
o n

1
5

re d
u e e

d t o
0

.

5

0
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l
e s s

.

G
e n e

ra l l y

,

P re d i
e t o r s s e n s

i t i
v e

t o

r e s o
l

u
t i

o n
,

e
.

g

.

l
o e

at i
o n o

f
s

y
n o

P t i
e r e

g i m
e s

,

ar
e t o

b
e

re P l ac
e

d b y t h
o s e

re fl
e e t i

n
g t h

e
i

n t e n s
i t y

s u c
h as

t h
e

ar
e a

i
n

d
e x o

f t h
e s u

b t
ro P i

e a
l h i g h

,

i
n

t e n s
i t y

o
f

v o rt e x
,

i
n

d
e x o

f
z o n a

l w i
n

d
s

,
e t

e
.

P
r e

-

d i
e

t o r s o n
t h

e s u r

fac

e a r e
P re fe

r
re d t o t h

o s e o n t h
e

P
o

i
n ts o r

l i
n e s t o

k
e e

P t h
e

m i
n a s

ta b l
e s t at
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D I C T O
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o F A M B I E N T F L 0 w

T h
e a m b i

e n t fl
o

w 1
5 o n e o

f h i g h
e o

rre
l at i

o n
P re d i

e t
o r s

fo
r

T C m
o t i

o n
as i t 1

5 s t
e e r e

d b y i
t

.

I
t

h as b
e e n

P
r o v e

d i
n o

P
e r a t i

o n t o
d

o w e
l l i

n
fo re

e
as

t i
n

g

.

A
s t e e r

i
n

g fl
o w 1

5
b y d

e
fi

n
i t i

o n a m
e a n

o v e r t
h

e e n t i re l
ay

e r
,

b
u t a

g
e o s t r o

P h i
e e u

rr e n t at
a

P
art

i
e u

l ar l
ay

e r
,

e

.

g

.

5 0 0 h P
a o r

7 0 0 h P
a

,
u s u

-

a
l l y

tak

e s t
h

e
P l

a e e
d

u e t o
l i m i t at i

o n o
f d

ata

i
n

P
r

ac
t i

e e

.

I
n c o

m P
u t i

n
g t h

e
P

r e
d i

e
t o r

,
e

ar
e s

h
o u

l d

b
e

ta k
e n t

h at
a

m
o v

i
n

g m
e s

h
e e n t e

re d at t h
e o r

i g i
n a

l P
o

i
n t

,

w h
e n

t r a n s
fo

rm

e
d fr

o
m

a
fi

x e
d I

o n
-

g i t
u

d
e

一

lat i t
u

d
e

m
e s

h

,

1
5 t o

be ke
P t w i t h i

n
th

e
I

o
w

一

I
a t i t

u
d

e
b

o u n
d

a
ry

o
f t h

e
N W P P

r o
d

u c
t

.
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A
s s u m in g s o m e fo

rm
o f m e s h d is tr ib u tio n w ith in a d o m a in

P le s a re tre at e d b y th e e m P ir ie a l o rt h o g o n a l e 入P a n s io n
.

It is a

fi e ld H 1
5

d e c o m P o s e d in to a m at
r
i
x

P ro d u e t b y a e
h a r a e

w e ig h tin g
e o e

ffi
e
i
e n t

Ti
:

j n in th e g e o P o te n t ia l fi e ld
,

a
l l

s a
m

-

P
r o e e

d
u r e

i
n w h i

e
h t h

e
g

e o
P

o t e n
t i

a
l

t e r
i

s t i
e v e e t o r

fi
e

l d
Xi

a n
d

a t i m
e

H (
‘

,
x

)
=

艺不(‘) X
‘

(
x

)

A
s t h

e e
h

a r
ac

t e r
i
s t i

c v e e t o r
fi

e
ld X

,

(
x

)
1
5 s

P
e e

i fi
e

d b y fe at
u r e s o

f
s a

m p l
e s e r

i
e s o

f t h
e

g
e o

-

P
o t e n t i

a
l fi

e
l d g i

v e n
,

i t
r e

fl
e e ts t h

e n
at

u r e

an
d

e
h ar

a e t e r
i
s t i

e s o
f

a
P

a rt i
e u

l
a r s e t o

f fi
e

l d
s

.

C
o r r e

-

s
P

o n
d i

n
g w i t h t h

e
m

o v e
m

e n
t o

f T C

,

t h
e t i m

e w e
i g h t i

n
g

e o e
ffi

c
i

e n t 不(t)i
n som e vectorfields 15

highly eorre lat ed w ith T C m otion an d ac ts as a good Predietor
.
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,
1
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e t h

e
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,

t h
e
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l
u e s o
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e

g
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a
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l d
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te m s b
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,

t h
e
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e o

P
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l h

e
i g h t fi

e
l d H 1

5 e x
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S
y

S
-

t h C



钟 元) 73

C heby shev polyno m ialto a ty pical fi eld 班*
(兄)班

,

(
尹) an d the w eighting coeffi cient A

‘ “

去 了

H ( ‘
,

, )
=
艺艺A。 犷*

(兄)梦
,

(
p

)

告= 0 5 = 0

A
、 =

艺p.通
H ( 兄

,

p
)
俨*

(几)班
,

(
p

)

艺梦才(‘)艺梦了(树

The typiealfield 拼*
(兄)尹
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