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T h e effective a t m o s p h e r i c a n g u l a r m o m e n t u m (EAAM) func t ions p roposed b y 
B a r n e s et al. (1983) h a v e b e e n computed from t h e global ana lys i s d a t a p rov ided b y t h e J a p a n 
Me teo ro log i ca l A g e n c y ( J M A ) s ince S e p t e m b e r 2 8 , 1983 . I n g e n e r a l , t h e o p e r a t i o n a l 
n u m e r i c a l w e a t h e r p r e d i c t i o n p r o d u c e s t h e t h r e e d a t a s e t s ca l l ed t h e a n a l y s i s - p h a s e 
ana lys i s d a t a , t h e in i t ia l ized p h a s e ana lys i s d a t a a n d t h e p red ic t ed v a l u e s . T h e J M A global 
a n a l y s i s d a t a a r e t h e a n a l y s i s - p h a s e a n a l y s i s d a t a . F o r t h e u s e of t h i s file, i t s h o u l d b e 
not iced t h a t t h e r e s u l t s d u r i n g 1983/12/1 - 1986/6/30 a r e once-a-day v a l u e s c o m p u t e d from 
da i ly m e a n g lobal d a t a of t h e J M A global a n a l y s i s d a t a a v e r a g e d a t e a c h g r i d a n d e a c h 
level, o the rwi se twice-a-day (00 U T a n d 12 U T ) v a l u e s computed w i t h o u t ave rag ing . 

T h e J M A global ana lys i s d a t a h a v e been m a d e on 1.875-degree (2 .5-degree before 
1988/3/1) l a t i tude - long i tude gr id System a t s ix teen levels (fifteen levels before 1988/3/1) u p to 
t e n mi l l i ba r s by t h e following ana lys i s a n d forecast modeis . T h e a n a l y s i s mode l is b a s e d on 
a m u l t i - v a r i a t e Opt imum in t e rpo l a t i on m e t h o d in t r o p o s p h e r e a n d on a s i n u s o i d a l f i t t ing 
m e t h o d in s t r a t o s p h e r e , w i t h t h e in i t ia l guess of s ix-hour forecast a n d t h e cut-off t i m e of six 
h o u r s a f t e r m a p t i m e . T h e forecast mode l is b a s e d on a 1.875-degree (2 .5-degree before 
1988/3/1) a n d s ix teen- level ( twelve-level before 1988/3/1) global s p e c t r a l mode l a f te r a n o n ­
l i n e a r n o r m a l m o d e in i t i a l i za t ion w i t h phys ics . T h e mode l h a s a h o r i z o n t a l r e s o l u t i o n of 
t r i a n g u l ä r t r u n c a t i o n a t w a v e n u m b e r 63 (42 before 1988/3/1) a n d incorpo la tes füll p h y s i c a l 
p rocesses . T h e de t a i l s for t h e ana lys i s a n d forecast mode is a f te r 1988/3/1 c a n be found in 
K i t ade (1988), Kash iwag i (1987) a n d K a n a m i t s u et al. (1983) for those before 1988/3/1. 

F o r Comput ing t h e EAAM funct ions , t h e s e a level p r e s s u r e , t h e g e o p o t e n t i a l 
h e i g h t a n d t h e w i n d veloci t ies a t each level a r e used . In add i t ion , m o u n t a i n h e i g h t s of t h e 
s a m e gr id Sys tem a r e u s e d for e s t i m a t i n g surface p r e s s u r e s on l a n d a n d for Comput ing s e a 
level p r e s s u r e s on ocean w i t h t h e I n v e r t e d B a r o m e t e r ( IB) h y p o t h e s i s . T h e s u r f a c e 
p r e s s u r e s on m o u n t a i n s a r e compu ted from t h e geopotent ia l h e i g h t s by u s i n g a cubic s p l i n e 
i n t e r p o l a t i o n t e c h n i q u e w i t h e s t i m a t i n g t h e t h i c k n e s s t e m p e r a t u r e s b y t h e s a m e 
t e c h n i q u e s . Ve r t i c a l i n t e g r a t i o n s of t h e w ind t e r m s of t h e EAAM funct ions a r e done f rom 
surface p r e s s u r e on l a n d (or t h e s e a level p r e s s u r e on ocean) to t e n mi l l i ba r s . T h e i n t e g r a l 
fo rmula to e v a l u a t e t h e E A A M funct ions a r e bas ical ly d u e to t h e e q u a t i o n s (5.1), (5.2) a n d 
(5.3) of B a r n e s et al (1983) , b u t t h e ax ia l componen t of t h e E A A M func t ions is d u e to t h e 
e q u a t i o n (5 .3) m u l t i p l i e d by -1 for conven ience . N o s m o o t h i n g h a v e b e e n d o n e a f t e r 
eva lua t ion . De ta i l s of t h e eva lua t ion can be found in Na i to et al. (1987). 

A c k n o w l e d g e m e n t s . T h e a u t h o r s t h a n k t h e staff of t h e N u m e r i c a l P red ic t ion Divis ion, t h e 
J a p a n Meteorologica l Agency, for s u p p o r t i n g th i s work . 
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AAM(JMA) 87 * 01 From 1983 to 1994 

Year 

1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 

Number of 
Measurements 

150 
357 
365 
549 
730 
732 
730 
730 
730 
1120 
1440 
1228 
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1. In troduct ion 

A s desc r ibed i n t h e IERS Technical Note 2, twice da i ly a n a l y s i s v a l u e s of effective 
a t m o s p h e r i c a n g u l a r m o m e n t u m (EAAM) func t ions ( B a r n e s et at, 1983) h a v e b e e n 
c a l c u l a t e d from N M C global a n a l y s e s t h r o u g h o u t 1994. T h e s e i n c l u d e v a r i a b l e s w h i c h 
r e l a t e to E a r t h ro t a t i on a n d po la r mot ion . S t a r t i n g 1 October 1989, t h e ope ra t iona l s t a r t d a t e 
of t h e SBAAM, a m o r e comple te s e t of ana lys i s a n d forecast v a l u e s of E A A M funct ions a n d 
r e l a t e d a n a l y s i s p a r a m e t e r s h a v e b e e n produced . 

2. SBAAM D a t a 

F o l l o w i n g S u b - B u r e a u spec i f i ca t ions , t w o fl ies h a v e b e e n p r o d u c e d b y N M C 
b e g i n n i n g 1 Oc tober 1989. T h e f irst , a n a n a l y s i s file, con ta in s h e m i s p h e r i c v a l u e s of t h e 
E A A M func t ions %i> X2> a n d Xst e a c ^ of wh ich i s f u r t h e r p a r t i t i o n e d in to w i n d , p r e s s u r e , 
a n d p r e s s u r e + i n v e r t e d b a r o m e t e r componen t s . T h e S u b - B u r e a u a l so r e q u e s t e d t h a t w i n d 
t e r m s be ca lcu la ted to 100 m b , a s well a s to t h e top of t h e model ; however , t h i s is done only 
for t h e %3 t e r m . A s a r e s u l t of a n ea r l i e r formula t ion , al l N M C %s v a l u e s ca l cu l a t ed before 
October 1989 w e r e mul t ip l ied by a m i n u s sign. This w a s s topped on 1 October 1989. Th i s file 
also con t a in s a n a l y s e s of zonal m e a n zonal w ind , zona l m e a n t e m p e r a t u r e s , m e a n su r f ace 
p r e s s u r e a n d low o rde r spec t r a l coefficients of sur face p r e s s u r e . W i t h t h e excep t ion of t he 
sur face p r e s s u r e fields, al l a n a l y s i s p a r a m e t e r s a n d EAAM funct ions a r e de r ived from a n 
in i t i a l i zed global ana lys i s . T h e complete ana lys i s file is p roduced twice da i ly , a t 0 0 a n d 12 
U T C . T h e s econd file c o n t a i n s 2 1 s e t s of forecas t v a l u e s (00-h to 240-h) of t h e E A A M 
funct ions a t 12-hour i n t e r v a l s s t a r t i n g a t 00 U T C . T h e s e v a l u e s a r e global ly i n t e g r a t e d . A 
m o r e comple te descr ip t ion of b o t h files is found in Tab le 1. 

T h e s e d a t a a r e a r ch ived mon th ly , a n d a r e also ava i l ab l e from a d i a l -up Service a t 
N M C . T h e a n a l y s i s file a n d forecast file a r e t r a n s f e r r e d once da i ly a r e m a i n t a i n e d on a 10-
d a y r o t a t i n g file. A n a d d i t i o n a l file i s p roduced for t h e d i a l -up Service only a n d c o n t a i n s 
h e m i s p h e r i c v a l u e s of t h e EAAM funct ions a n d forecast v a l u e s of zona l m e a n zona l w i n d s . 
C o m p l e t e I n f o r m a t i o n on t h e N M C files a n d d ia l -up Sys tem is found in a N M C U s e r ' s 
G u i d e , ava i l ab le from t h e S u b - B u r e a u . 

3 . N M C Global A n a l y s i s a n d Forecas t S y s t e m 

T h e N M C global d a t a a s s i m i l a t i o n a n d forecast Sys tem is d e s c r i b e d i n d e t a i l by 
K a n a m i t s u (1989) . T h e global a n a l y s e s a r e p roduced every 6 h o u r s w i t h a n i n t e r m i t t e n t 
a s s i m i l a t i o n of d a t a t h a t u s e s a 6-h forecast a s a n in i t i a l g u e s s . A d i a b a t i c n o n l i n e a r 
n o r m a l m o d e i n i t i a l i z a t i o n p r o c e d u r e is pe r fo rmed on t h e a n a l y s e s a n d i s n e c e s s a r y for 
d y n a m i c b a l a n c e . T h e i n i t i a l i z a t i o n p r o c e d u r e w a s c h a n g e d o n 14 D e c e m b e r 1989 t o a 
p r o c e d u r e w h i c h in i t i a l i zes only t h e a n a l y s i s i n c r e m e n t s . T h i s n e w p r o c e d u r e r e d u c e s t h e 
effect of t h e in i t i a l i za t ion on t h e ana lyses . 

MRS(1995) Technical Note No 19. 



T a b l e 1. C o n t e n t of SBAAM Fi les 

Var iable 
Ana lys i s F i le 
Specification A r r a y size 

(8,3) 

(37,12) 

(37,12) 

(1) 

(30) 
(21) 
(30) 
(21) 

*2> *2> *2f 

zona l m e a n zona l w i n d 
(m/s) 

zonal m e a n t e m p e r a t u r e 
(K) 

m e a n global surface 
p r e s s u r e (mb) 

low-order sphe r i ca l 
h a r m o n i c s of sur face 
p r e s su re 

hemisphe r i c va lues of w ind to 
lOOmb, wind to top of model (50mb), 
p r e s s u r e , p r e s s u r e + i n v e r t e d 
b a r o m e t e r 

5 degree l a t i tude b a n d s , 
12 m a n d a t o r y p r e s s u r e levels 
(1000-50mb) 

5 degree l a t i tude bands , 
12 m a n d a t o r y p r e s s u r e levels 
( 1 0 0 0 - 5 0 mb) 

4 wave , t r i a n g u l ä r t r u n c a t i o n 
20 wave, zonals only 
w i t h a n d w i t h o u t i nve r t ed b a r o m e t e r 

Forecas t F ü e 

x2, x2> *2t global va lues of wind to 
100 m b , wind to top of model , 
p r e s s u r e , p r e s s u r e + i n v e r t e d 
b a r o m e t e r ; forecast l ead t i m e s 
every 12 hours (00-h to 240-h) 

2 1 a r r a y s of 
(4,3) 

T h e N M C g loba l fo recas t mode l h a s 18 ve r t i c a l s i g m a l a y e r s a n d a h o r i z o n t a l 
r e s o l u t i o n of 8 0 w a v e s w i t h t r i a n g u l ä r t r u n c a t i o n . T h e E A A M func t i ons a r e c a l c u l a t e d 
a f te r a v e r t i c a l i n t e r p o l a t i o n from t h e s i gm a coord ina tes to c o n s t a n t p r e s s u r e levels (1000 
m b to 50 mb) a n d a g r i d w i t h ho r i zon ta l r eso lu t ion of 2.5 la t / lon . There fo re , w i n d i n t e g r a l s 
a r e ca l cu l a t ed to 50 m b . P r e s s u r e t e r m s a r e ca l cu l a t ed on t h e m o d e l su r f ace , w h e r e t h e 
o r o g r a p h y i s a n e n h a n c e m e n t of S i lhoue t t e o r o g r a p h y ( M e s i n g e r et al., 1988) . O n 14 
D e c e m b e r 1989 c h a n g e s w e r e i m p l e m e n t e d i n t h e su r f ace p h y s i c s p a c k a g e w h i c h w e r e 
d e s i g n e d to r e s u l t i n a m o r e rea l i s t i c cycle a n d p a t t e r n of e v a p o r t a t i o n . I t is feit t h a t t h i s 
c h a n g e will r e s u l t i n m i n o r c h a n g e s in t h e forecas ted sur face p r e s s u r e . 

R e s u l t s of s o m e of t h e N M C ca lcu la t ions a r e s h o w n in t h e 1994 I E R S A n n u a l Repor t . 
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AAM(NMC) 87 * Ol 

Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Number of 
meas. 

182 
358 
352 
333 
326 
630 
630 
656 
679 
686 

From 1976 to 1994 

Year 

1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 

Number of 
meas. 

696 
722 
679 
711 
720 
718 
1100 
1429 
1436 





E F F E C T I V E A T M O S P H E R I C A N G U L A R M O M E N T U M F U N C T I O N S C A L C U L A T E D A T 
T H E U.K. M E T E O R O L O G I C A L O F F I C E 

AAMOJKMO) 8 3 * 0 1 

T h r o u g h o u t 1994, 00-hour a n d forecast v a l u e s of effective a t m o s p h e r i c a n g u l a r 
m o m e n t u m (EAAM) func t ions a s desc r ibed by B a r n e s et al. (1983) h a v e b e e n c a l c u l a t e d 
twice da i ly , from 00 a n d 12 U T C . T h e functions a r e a rch ived a t 24 h o u r i n t e r v a l s to 6 d a y s , 
t h e l imi t of t h e U K M O global model . T h e m a t t e r t e r m s a r e ca lcu la ted w i t h o u t a p p l y i n g t h e 
i n v e r t e d b a r o m e t e r correct ion. T h e U K M O global mode l a n d d a t a a s s i m i l a t i o n h a v e b e e n 
d e s c r i b e d i n t h e IERS Technical Note 2. C h a n g e s a r e r o u t i n e l y d o c u m e n t e d i n e a c h 
" Q u a r t e r l y r e p o r t on n u m e r i c a l p roduc t s from Brackne l l . " 

T h e U K M O forecast file i s s e n t to t h e S u b - B u r e a u every t h r e e m o n t h s . S t a r t i n g 
i n mid -1990 , twice da i ly t r a n s m i s s i o n s of t h e s e d a t a will be comple t ed u s i n g t h e G T S d a t a 
l i nk . 
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AAM(U1 

Year 

1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

XMO) 83 * Ol 

Number of 
meas . 

241 
366 
365 
306 
721 
725 
727 
721 

From 1983 to 1994 

Year 

1991 
1992 
1993 
1994 

Number of 
meas . 

679 
713 
728 
717 
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