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1. I n t r o d u c t i o n  

T h i s  r e p o r t  d e s c r i b e s  t h e  m e t e o r o l o g i c a l  c o n d i t i o n s  a t  t h e  
Georg von Neumayer S t a t i o n  ( 7 0 ' 3 7 '  S I  0 8 ' 2 2 '  W )  t o r  t h e  
y e a r s  1 9 8 3  a n d  1 9 8 4 .  The  d a t a  a r e  c o m p i l e d ,  a r c h i v e d  and  
p r e s e n t e d  i n  t h i s  r e p o r t  i n  c l o s e  a y r e e ~ n e n t  w i t h  t h e  
p r e v i o u s  i s s u e  On t h i s  s u b j e c t  (Gube-Lenhardt  and  O b l e i t -  
r ier ,  1 9 8 6 ) .  

2. O b s e r v a t i o n s  a n d  I n s t r u m e n t a t i o n  

Tne m e t e o r o l o g i c a l  i n s t r u r n e n t a t i o n  a t  t h e  G e o r q  von Neu- 
mayer  S t a t i o n  h a s  b e e n  q u i t e  e x t e n d e d  w i t h  t h e  begint i i r ig  
o f  t h e  1 9 8 3 / 8 4  o v e r w i c i t e r i n y  s e a s o n  c o m p a r e d  t o  t h e  
p r e v i o u s  two y e a r s  o f  m e t e o r o l o g i c a l  measurements :  

Tue ' o l a '  1 5  m m a s t  h a s  b e e n  s u p p l e m e n t e a  by  a  4 5  m m a s t  
t o  e x t e n d  t h e  p r o f i l e  measureroents o f  t e m p e r a t u r e  a n d  t h e  
wind v e c t o r  t o  h i g h e r  l e v e l s  abuve  t h e  i c e  s u r f a c e .  

1983 was a l s o  t h e  s t a r t  o f  t h e  r a d i o s o n d e  prograi ime.  D a i l y  
u p p e r  a i r  soundi r igs  ( a t  a r o u n d  1 2 0 0  UTC) w e r e  p e r f o r m e d  
u s i n g  V a i s a l a  RS80 r a d i o s o n a e s  t o g e t h e r  w i t h  t h e  V a i s a l a  
M i c r o C o r a  r e c e i v i n g  a n d  p r o c e s s i r i g  u n i t  . The  m e a s u r e d  
q u a r i t i t i e s  a r e  p r e s s u r e ,  t e m p e r a t u r e ,  h u m i d i t y  arid t h e  
wind v e c t o r  u s i n q  t h e  Omega n a v i q a t i o n  s y s t e m .  A l l  d a t a  
w e r e  s t o r e d  u n  d i g i t a l  c a s s e t t e s ;  t h e  TEMP m e s s a g e  was 
a l s o  f e a  i n  r e a l  t i m e  i n t o  t h e  G l o b a l  T e l e c o m m u n i c a t i o n  
Sys tem (GTS). 

A f u r t h e r  n e w l y  i n s t a l l e d  d e v i c e  i s  t h e  D a t a  C o l l e c t i n g  
P l a t f o r n l  (DCP) w h i c h  t r a n s r n i t s  t h e  c o d e d  m e t e o r o l o g i c a l  
d a t a  ( t h e  SYNOP a n d  t h e  TEMP m e s s a g e s )  v i a  t h e  European  
s a t e l l i t e  METEOSAT t o  t h e  g round  r e c e i v i r i g  s t a t i o n  (ESOC, 
Darrristadt,  FRG); t h e  d a t a  a r e  t h e n  p a s s e d  o n  i n t o  t h e  GTS. 

The 1982 m e t e o r o l o g i c a l  s u r f a c e  i n s t r u r n e n t a t i o n  r e m a i n e d  
a l m o s t  u n c h a n y e d :  T h i s  n i c l u d e s  t h e  t w o  h u m i d i t y  S e n s o r s ,  
t l i e  g round  p r e s s u r e  S e n s o r  arid t h e  r a d i a t i o n  i n s t r u m e i i t d -  
t i o n .  O n l y  t r i e  f i r n  t e m p e r a t u r e  r e c o r d i n q s  h a d  t o  b e  
s t o p p e d  i n  J u l y  1 9 8 3 :  The  t h e r m i s t o r  c l i a i n ,  o r l y i n a l l y  
d e p l o y e d  betweeri  0 . 2 5  n~ a n d  6  m d e p t h ,  hau b e e n  c o v e r e d  b y  
s o  rnucli snow arm i c e  i n  t h e  meantirrie t h a t  t h e  t e m p e r a t u r e  
r e c o r d i n y s  h a d  becorne rneanir igless  . 
T a b l e  1 y i v e s  a  d e t a i l e u  l i s t  o f  t h e  m e t e o r o l o g i c a l  
I n s t r u m e n t a t i o n  a n d  s a n l p l i n g  r a t e s  d u r i n g  t h e  y e a r s  1983 
anci 1984 .  



3 .  Data Processing and Archiving 

The processing of the  meteorological da ta  iricludes severa l  
s t e p s :  The d i g i t a l  ca s se t t e s  - the  da ta  Storage device a t  
t he  s t a t i o n  -have t o  be read on computer cornpatible t apes ;  
t h e  a c t u a l  Sensor h e i g h t s  above o r  below ground a r e  
i n se r t ed  i n t o  the data  f i l e s ;  a l l  data  a r e  val idated,  i . e .  
a r e  corrected Â£o obvious e r r o r s .  The f i n a l  f i l e  s t r u c t u r e  
f o r  t h e  a r c h i v e  i s  chosen such t h a t  t h e  f i l e s  remain 
compatible  wi th  o l d e r  me teo ro log ica l  data  of the Georg- 
von-Neumayer-Station, a l though t h e  amount o t  d a t a  h a s  
i n c r e a s e d  a s  e . g .  on t h e  me teo ro log ica l  mas ts .  Th i s  
yua ran tees  t h a t  a l l  computer programs developed f o r  
f u r t h e r  ma in ipu la t ion  of the data  o r  f o r  graphic d isp lay  
can be continuously appl ied without modification. Also t h e  
' compressed ' a r c h i v e  of hourly means of selected quant i-  
t i e s ,  which was s t a r t e d  i n  1981, has  been cont inued  
throuyh 1984. 

Table 2 l i s t s  t h e  e n t r i e s  i n t o  t h e  1983-1984 a r c h i v e .  
Copies of a l l  a a t a  tapes  a r e  a v a i l a b l e  upon r e q u e s t  from 
t h e  Department of expe r imen ta l  p h y s i c s ,  Alfred-Wegener- 
I n s t i t u t .  

A new s e t  of Ã ¤ a t  a r e  t h e  upper a i r  soundinqs:  The i r  
processing a l s o  i n c l u d e s  r ead ing  of t h e  c a s s e t t e s  and a  
sub j e c t i v e  v a l i d a t i o n  of t h e  d a t a .  This was done with a  
so f tware  package aeve loped  f o r  an i d e n t i c a l  sounding 
system ori RV ' P o l a r s t e r n ' .  The rad iosonde  p r o f i l e s  
co l lec ted  auring each year a r e  s t o r e d  c h r o n o l o g i c a l l y  i n  
one d a t a  f i l e .  A l l  r ad iosonde  d a t a  yathered i n  1983 arid 
1984 a r e  l i s t e d  011 Table 3. 

4. Results 

The 1983 and 1984 c l i m a t o l o g i c a l  d a t a  a r e  subsequent ly 
presentea i n  a c ircunistant ial  l i s t  of t a b l e s  arid f i g u r e s ,  
agairi  i n  c l o s e  agreernent witti the 1981/82 data  repor t  t o  
f a c i l i t a t e  the comparison of ind iv idua l  years .  Table 4  and 
Table 5 l i s t  tlie c l i m a t o l o g i c a l  cond i t i ons  on a  inonthly 
bas i s .  The following s e t  of f i g u r e s  shows t ime s e r i e s  of 
monthly mean va lues  of a i r  t empera tu re ,  a i r  p r e s s u r e ,  
humidity, f i r n  t empera tu re ,  t h e  r a d i a t i o r i  d a t a ,  monthiy 
h i s tog rams  of c loud  and wind c o n d i t i o n s ,  and oÂ sur face  
temperature inversions . Ttie raaiosonde d a t a  a r e  ana lyzed  
f o r  time-height s ec t ions  of a i r  ternperature, humidity, and 
the  wind comporients. Adai t ional ly,  time s e r i e s  of temperd- 
t u r e s  a t  d i f f e r e n t  p r e s s u r e  l e v e l s ,  t h e  t h i c k n e s s e s  of 
c e r t a i n  r e l a t i v e  topographies,  t h e  t ropopause  h e i g h t  a r e  
d i s p l a y e Ã  t o g e t h e r  w i t h  some examples of i n d i v i d u a l  
soundinqs. 

A more d e t a i l e d  i n t e r p r e t a t i o n  of the  f igu res  tollows i n  
the next paragraphs. 



4 . 1  A i r  T e m p e r a t u r e  ( F i g  . l a  arid F i y  . l l a  ) 

The mean a n n u a l  dir t e r n p e r a t u r e  a t  2  m h e i q h t  ( -15 .6 '  C i n  
1 9 8 3 ,  - 1 6 . 6 '  C i n  1 9 8 4 )  i s  i n  yood  a g r e e m e n t  w i t h  t h e  
1981 /82  v a l u e s  o f  -16.5 '  C a n d  -15.9 '  C ,  r e s p e c t i v e l y .  The 
y e a r l y  a m p l i t u d e  o f  t h e  m o n t h l y  niean v a l u e s  arnountea t o  
2 2 . 5 '  C ( 1 9 8 3 )  a i id  t o  2 4 . 2 '  C ( 1 9 8 4 ) .  T h e  a m p l i t u d e  
r e a c h e d  w i t h  s i n g l e  m e a s u r e r n e n t s  i s  o f  c o u r s e  h i y h e r :  
44 .4 '  C ( 1 9 8 3 )  arid 4 5 . 2 '  C ( 1 9 8 4 )  ( s e e  a l s o  T a b l e  4  a n Ã  
T a b l e  5 )  . 
T n e  c o l d e s t  m o n t h s  w e r e  J u l y  i n  1 9 8 3  a n d  Augus t  i n  1 9 8 4 .  
J u l y  1 9 8 4  w a s  e v e n  w a r m e r  t h a n  b o t h  J u n e  a n d  A u g u s t  
c a u s i n y  a  norisyninietric a n n u a l  t e r n p e r a t u r e  c y c l e .  

The a b s o l u t e  minirnuiii t e m p e r a t u r e s  o f  -44 .5  C ( J u l y  1 9 8 3  ) 
a n d  o f  - 4 4 . 6 '  C .  ( A u g u s t  1 9 8 4 )  r a n g e d  s l i g h t l y  below t h e  
1982 v a l u e  oÂ -43.6 '  C .  The t e r n p e r a t u r e  n e v e r  r o s e  a b o v e  
f r e e z i n q  l e v e l  i n  1 9 8 3 ,  when a maximum o f  - 0 . 1 '  C w a s  
rneasured i n  F e b r u a r y  , w h i l e  t e m p e r a t u r e s  a b o v e  f r e e z i n y  
w e r e  r e c o r d e d  d u r i n g  b o t h  Ja r iua ry  a n d  December 1984 .  

4 . 2  A i r  P r e s s u r e  ( F i g  . 1 b  a n d  F i g .  l l b )  

The p r e s s u r e  measurernents  are r e d u c e d  t o  mean s e a  l e v e l ,  
a c c o u n t i r i q  k o r  t h e  4 0  m e l e v a t i o n  o f  t h e  Georg von Neu- 
rnayer S t a t i o n .  

The  p r e s s u r e  v a l u e s  a r e  y e n e r a l l y  much l o w e r  t n a n  t u e  
s t a n a a r d  s e d  l e v e l  p r e s s u r e  ( 1 0 1 3 . 3  h P a ) .  Even t h e  month ly  
nlaxima e x c e e d e d  1 0 1 3 . 3  hPa o n l y  i n  J u n e  1983 .  T h i s  i s  a u e  
t o  t h e  s t d t i o n ' s  l o c a l i t y  w i t l i i n  t h e  c i r c u m - A n t a r c t i c  l o w  
p r e s s u r e  b e l t  . 
The y e a r l y  a v e r a g e  p r e s s u r e  v a l u e s  o f  9 8 7 . 5  hPa  ( 1 9 8 3 )  a n d  
9 8 7 . 1  hPa ( 1 9 8 4 )  are n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  
v a l u e s  o f  t h e  p r e v i o u s  y e a r s .  T h e  p r e s s u r e  f l u c t u a t i o n s  
o c c u r  o n  a  t e m p o r a l  s c a l e  o Â  a  f e w  d a y s  r e f l e c t i n y  t h e  
s y n o p t i c  v a r i a b i l i t y  i n  t h i s  r e y i o n .  

The  l o w e s t  r e c o r d e a  v a l u e s  o f  9 4 4 . 0  n P a  ( 1 9 8 3 )  a n d  
957 .6  hPa ( 1 9 8 4 )  n e v e r t h e l e s s  e x c e e d  t h e  e x c e p t i o n a l l y  low 
v a l u e  o f  o n l y  9 3 0 . 3  hPa i n  1982 .  

4 . 3  A t m o s p h e r i c  Humid i ty  ( F i g .  I c  a n d  F i g .  11 C )  

The h u r n i d i t y  ineasurements  s h o u l d  b e  u s e d  w i t h  g r e a t  c a r e  
D e c a u s e  t h e  f u n c t i o n i n g  o f  t h e  h u m i a i t y  s e r i s o r  i s  h i g h l y  
u n r e l i a b l e  a t  t e r n p e r a t u r e s  be low -20' C .  Frorn t h e  s y n o p t i c  
o b s e r v a t i o n s ,  t h e  mean m o r i t h l y  r e l a t i v e  h u m i d i t y  r a n q e s  
f r o m  70 % t o  9 0  % w i t h  t h e  c o r r e s p o n d i n g  maximum v a l u e s  
c l o s e  t o  1 0 0  % ( s a t u r a t i o n )  a n d  r a t h e r  v a r i a b l e  rninimum 
v a l u e s  w h i c h  d r o p p e d  down to a s  low a s  1 5  % on  29 O c t o b e r  
1984 .  

T h e  tnean w a t e r  v a p o u r  m i x i n q  r a t i o  a m o u n t s  t o  1.1 g / k g  
( 1 9 8 3 )  a n d  t o  1 . 0  g / k g  ( 1 9 8 4 ) .  



4 . 4  F i r n  T e m p e r a t u r e  ( F i g .  l c i ,  o n l y  1 9 8 3 )  

As e x p l a i n e d  a b o v e ,  t n e  f i r n  t e r n p e r a t u r e  r e c o r d  t e r m i n a t e s  
a t  t h e  e n d  e n d  o f  J u l y  1 9 8 3 ,  s m c e  t h e  S e n s o r  c h a i n  was 
d e e p l y  c o v e r e d  b y  Snow.  F i g .  l d  s h o w s  t h e  m o n t h l y  nieaii 
v a l u e  o f  t h e  t u e r m i s t o r  t h a t  was o r i q l n d l l y  d e p l o y e d  d t  In1 
a e p t h .  I t s  d c t u a l  d e p t h  a t  t h a t  t u n e  1s n o t  e x a c t l y  known, 
b u t  11 w a s  p r o b a b l y  a r o u n a  2 . 5  m below t h e  Snow s u r f a c e ,  
when t h e  r e a d i r i g s  w e r e  s t o p p e d .  

4 . 5  C l o u d i n e s s  ( F i g .  2  a n d  F i g .  1 2 )  

P a r t l y  c l o u d y  o r  o v e r c a s t  i s  t h e  m o s t  f r e q u e n t  s k y  
c o n d i t i o n  a t  t h e  Georg von Neuniayer S t a t i o n .  Y e a r - t o - y e a r  
o r  month-ntont l i  c o m p a r i s o n  s h o w s  rio a i s t i r i c t  f e a t u r e s  , 
b e c a u s e  t h e  s y n o p t i c  v a r i a b i l i t y ,  w h i c h  d e t e r m i n e s  t h e  
c l o u d  c o v e r a g e ,  h a s  t i m e  s c a l e s  much s h o r t e r  t h a n  a  month .  
R e i a a r k a b l e  i s  t h e  f r e q u e n t  o c c u r r e r l c e  o Â  a  b i m o d a l  
d i s t r i b u t i o n  w i t h  r e l a t i v e  rnaxima a t  t h e  low a n d  t h e  h i g h  
e n d s  o f  t h e  c l o u d  C o v e r  s c a l e ,  T h i s  r e s u l t ,  however ,  rnay 
b e  a n  a r t e f a c t ,  s i n c e  c l o u d  c o v e r a y e  i s  v e r y  d i f f i c u l t  t o  
d e t e r r n i n e  d u r i r i q  t h e  d a r k  w i t i t e r  months ,  a n d  t h e  o b s e r v e r  
t e n a s  t o  o v e r e s t i m a t e  Z e r o  a s  w e l l  a s  t o t a l  c l o u d  
coverac je .  

4 . 6  Wind Speed  ( ~ i g .  3 a n d  F i g .  1 3 )  

The  a n n u a l  a v e r a g e  w i n d  s p e e d  w a s  8. 5  i n / s  ( 1 9 8 3 )  a n d  
8 . 3  m / s  ( 1 9 8 4 )  . T h e  p r e v a i l i n g  w i n d  s p e e d  i s  l o w e r  arid 
l i e s  w i t h  o n l y  Â£e e x c e p t i o n s  b e t w e e n  2m/s a n a  6m/s,  w h i c h  
l e a c i s  t o  skewed  f r e q u e r i y  d i s t r i b u t i o n s  d u r i n g  a l l  rnonths .  
C o n t r a r y  t o  t h e  1981 /82  a a t a  t n e s e  two y e a r s  d i a  n o t  s h o w  
l a r y e  s e a s o n a l  c h a n y e s ,  i . e .  t h e  wind s p e e d s  d u r i n y  w i n t e r  
a o  n o t  s i q n i f i c a n t l y  e x c e e d  t h e  sununer v a l u e s .  

4 . 7  Wind D i r e c t i o n  ( F i g .  4 a n d  F i g .  1 4 )  

From c o m p a r i s o r i  w i t h  t h e  1 9 8 1 / 8 2  d a t a  we f i n d  s i m i l a r  
c h r a c t e r i s t i c s  : t h e  a r i n u a l  h i s t o g r a m s  ( F i g .  4rn a n d  F i g .  
14m) e x h i b i t  t h r e e  d i s t i n c t  maxima f o r  t h e  w i n d  d i r e c -  
t i o n s :  70' - 9 0 Â °  160 '  - 1 7 0 Â °  220'  - 250 ' .  The e a s t e r l i e s  
( 7 0 '  - 9 0 " )  a r e  p r e v a i l i n c j  t h r o u y h o u t  t h e  y e a r  ( s e e  a l s o  
T a b i e  4  a n d  T a Å ¸ l  5 )  w i t h  t h e  e x c e p t i o n  o f  F e b r u a r y  1 9 8 4  
when s o u t h - e d s t e r l y  w i n d s  (165O) p e a k e d  o u t  t h e  e a s t e r l i e s  
b y  a s n i a l l  a m o u n t  ( F i g  . 1 4 b )  . S u c h  Â £ i n d i n y  a r e  t y p i c a l  
f o r  a n  A n t a r c t i c  c o a s t a l  s t a t i o n  w i t h  g e n t l y  u p w a r d  
s l o p i i i y  t e r r a i n  t o  t h e  s o u t h .  Only some m i g r a t i n g  s y n o p t i c  
d e p r e s s i o n s  w i t h  t h e i r  c e i n t r e s  s o u t h  o f  t h e  s t a t i o n  g i v e  
o c c a s i o n a l l y  r ise  t o  w e s t e r l y  w i n d s  ( 2 2 0 Â  - 250'). N o r t h e r -  
l y  wi i ids  are y e r i e r a l l y  v e r y  r a r e .  



4 . 8  V e r t i c a l  Temperature Gradient,  Temperature Invers ion  
(F ig .  5  and F ig .  1 5 )  

The a i r  t empera tu re  p r o f i l e s  recorded On t h e  meteorologi-  
c a l  masts a l low t h e  corflputation of t h e  v e r t i c a l  t empera -  
t u r e  g r a d i e n t ,  t h e  l a p s e  r a t e :  Cases  w i t h  a  p o s i t i v e  
temperature l a p s e  r a t e  a r e  d e f i n e d  a s  t e m p e r a t u r e  i n v e r -  
s i o n s  and i n d i c a t e  a  s t a t i c a l l y  s t a b l e  d e n s i t y  s t r a t i f i -  
c a t i o n  of t h e  atmospheric s u r f a c e  l a y e r .  

For  t h e  y e a r s  1983 and 1984 t h e  l a p s e  r a t e s  have  been  
d e n v e d  from t h e  t e m p e r a t u r e  d i f f e r e n c e s  between e i t h e r  
1 2 m  o r  45 in h e i g h t  and a t  0.25 t o  0.5 m h e i g h t .  Tempera- 
t u r e  i n v e r s i o n s  n e a r  t h e  E a r t h ' s  s u r f a c e  a r e  a  common 
f e a t u r e  over A n t a r c t i c a .  A t  t h e  Georg von Neumayer S t a t i o n  
almost 80 % of t h e  observed l a p s e  r a t e s  a r e  p o s i t i v e .  The 
most s t a b l e  s t r a t i f i c a t i o n s  a r e  found dur ing t h e  w i n t e r  
months when t h e  t e m p e r a t u r e  i n c r e a s e d  by up t o  1 . 2 '  C 
wi th in  1 m h e i g h t  i n  t h e  lowest  12 m of t h  atmosphere. 

Generally,  t h e  s t eepness  of t h e  p o s i t i v e  v e r t i c a l  ternpera- 
t u r e  g r a d i e n t  d e c r e a s e s  w i t h  h e i g h t  a s  can be Seen by 
intercomparing t h e  annual f requency d i s t r i b u t i o n s  of t h e  
g r a d i e n t s  f o r  t h e  lowest  1 2  m ( F i g .  5m and F ig .  15m) wi th  
t h e  corresponaing measures  f o r  t h e  l o w e s t  45 m ( F i g .  5n 
and F i g .  1 5 n ) .  

S i n c e  t h e  g e n e r a l  d i f f e r e n c e s  of t h e  1 2  m and t h e  45 m 
v e r t i c a l  g r a d i e n t s  a r e  s i m i l a r  d u r i n g  each  month, t h e  
d i s p l a y  of t h e  a n n u a l  h i s togram of t h e  deeper 45 m l a y e r  
may s u f f i c e  i n  t h i s  con tex t .  

4 .9  Radiat ion Measurements 

4 . 9 . 1  Global Radiat ion ( F i g .  6 and F i g .  1 6 )  

The g loba l  r a d i a t i o n  i s  dominated by t h e  dependence On t h e  
a s t r o n o m i c a l l y  d e t e r m i n e d  s o l a r  i r r a d i a n c e  a t  t h a t  
l a t i t u d e ,  w i t h  p o l a r  day f rom November t o  J a n u a r y  w i t h  
high noon va lues  and p o l a r  n i g h t  a t  June and J u l y .  

Maximum v a l u e s  of a b o u t  700 w / m 2  o c c u r  i n  December. The 
i r r a d i a n c e  i s  Zero i n  June and J u l y .  

March and September 1984 a r e  somewhat excep t iona l  compared 
t o  o t h e r  y e a r s ,  wi th  lower than  a v e r a g e  March v a l u e s  and 
h i g h e r  t h a n  average September va lues .  



4 . 9 . 2  Longwave R a d i a t i o n  F l u x  ( F i g  . 7a and  F i y  . 1 7 a )  

The lonqwave r a d i a t i o n  f l u x e s  ( L )  h a v e  beer i  co rnpu ted  a s  
res i d u a l s  f rorn t h e  s l io r twave  ( s o l a r  ) r a d i a t i o n  f l u x e s  ( K )  
a n d  e h e  f l u x e s  o f  t o t a l  r a d i a t i o n  ( F ) :  

Lup i s  a i n e a s u r e  o f  t h e  s n o w  o r  i c e  s u r f a c e  t e m p e r a t u r e  
T u .  Wi th  S t e f a n - B o l t h m a n r i ' s  l a w  and  assurn ing  a n  e m i s s i v i t y  
o f  u n i t y  ( b l d c k  bociy ) 

Lup = C (o-': Ste fan-Bol tzmar i i i ' s  c o n s t a n t )  

Ttie b l a c k  bociy r a d i a t i o n  t e m p e r a t u r e  of t h e  s u r f a c e  r a n g e s  
fror11 241 K c iu r inq  w i n t e r  t o  267 K d u r i n q  summer. 

The downwarci f l u y  Ldown d e s c r i b e s  t h e  t h e r m a l  r a d i a t i o n  o t  
t h e  a t m o s p h e r e  anÅ o Â  c l o u d s .  The n e t  l o n q w a v e  r a d i a t i o n  
l o s s  i s  l a r  e  d u r i n g  t h e  suinrner when Lup e x c e e d s  Ldown b y  3 up  t o  50 ~ / r n  ; t h i s  c i i f f e r e n c e  i s  q u i t e  r e d u c e d  d u r i n q  t h e  
w i n t e r ,  b u t  s t i l l  'Lidown r e r n a i n s  s ina l le r  t h a n  Lup, t h u s  
r e s u l t i r ~ g  i n  a  n e t  r a d i a t i v e  e n e r g y  s i n k  f o r  t u e  i c e  
s u r f a c e .  

4 . 9 . 3  Albedo  

Tlie p r e v i o u s  Geori-f v o n  Neumayer  S t a t i o n  d a t a  r e p o r t  
( G u b e - L e n l i a r d t  a n d  O b l e i t n e r ,  1 9 8 6 )  c o r i t a i n e d  a s e t  o Â  
f i g u r e s  t o  i l l u s t r a t e  t h e  a l b e d o  0( = 1 0 0  Ku.,/ Kaown. S u c h  
d i a y r a m s  w i l l  n o t  b e  r e p e a t e d  e v e r y  y e a r ,  s i n c e  we f i n d  n o  
s i g n i f i c a n t  i n t e r a n n u a l  v a r i a t i o n  o Â  C%. s o  t h a t  t h e  
1 9 8 2  a l b e d o  d a t a  s u f f i c i e n t l y  d e s c r i b e  t h e  G e n e r a l  
c h a r a c t e r i s t i c s  a t  t h e  Georq-von-Neumayer-Station. 

4 . 9 . 4  R a d i a t i o n  B u d g e t  ( F i g .  7b arid F i g .  1 7 b )  

The differente o f  the dowriward a n a  upwarci r a d i a t i o n  f l u x e s  
i s  t h e  r a d i a t i o n  b u d q e t  of  t h e  s u r f a c e  ( B ) :  

T h i s  q u a n t i t y  i s  m e a s u r e c i  b y  a  S i n g l e  i n s t r u m e n t  a t  t h e  
Geory von Neumayer S t a t i o n  w h i c h  i s  s e n s i t i v e  t o  r a c i i a t i o n  
or wave- le r ig ths  frorn 0 . 3  um - 3  um f o r  t h e  s h o r t w a v e  s o l a r  
r a d i a t i o n  a s  w e l l  a s  f r o r n  3  um - 1 0 0  um f o r  t h e  longwave 
t i i e r rna l  r a d i a t i o r ~ .  T h e  b u d y e t  B i s  n e g a t i v e  a u r i n q  a l l  
months  b u t  November a n d  Decernber . 
On t h e  a n n u a l  a v e r a q e ,  r a d i a t i o n  i s  a n  e n e r g y  s i n k  f o r  t h e  
Snow s u r f a c e  w i t h  a b o u t  -9  VJ/ril2 i n  1 9 8 3  a n a  a b o u t  
-7.5 w / m 2  i n  1984 .  



4.10 Upper A i r  Soundings 

Most of t h e  fol lowing d i s p l a y s  of upper a i r  soundings a r e  
based on half-nionthly a v e r a g e  p r o f i l e s  of a i r  p r e s s u r e ,  
a i r  temperature,  r e l a t i v e  humidity,  and wind v e l o c i t y .  

4 .10 .1  Time-Height Sect ion of Temperature 
( F i g .  8a and Fiq .  18a)  

The half-montri ly averaqes  l ead  t o  a  ra t l ier  smooth p i c t u r e  
o f  t h e  v e r t i c a l  t e m p e r a t u r e  s t r a t i t i c a t i o n .  The most 
s t r i k i n g  f e d t u r e  i s  t h e  dras- i - ic  t empera tu re  decrease  i n  
t h e  lower s t r d t o s p h e r e  dur ing Lhe w i n t e r .  Values of -50' C 
o r  even h i g h e r  a r e  co~iimon dur ing t h e  summer, whi le  d u r i n g  
win te r  temperdi-uras d r o p  oelow -70' C .  The change froin 
summer t o  Winter regimes occurs  dur ing Apr i l  and May, and 
trom w i n t e r  t o  si-immer d u r i n g  October  and November. The 
r e a s o n  t o r  t h e  low s t r a t o s p h e r i c  t e m p e r a t u r e s  i s  t h e  
reduced  o r  even m i s s i n g  s o l a r  h e a t i n g  and t h e  s m a l l  
l a t e r a l  adveci-ion o Â  low l a t i t u d e  a i r  i n t o  t h e  s t a b l e  
p o l a r  c i r c u l a t i o n  c e l l .  

The lower  t r o p o s p h e r e  i s  c h a r a c t e r i z e d  by a  near  s u r f a c e  
I n v e r s i o n  r e a c h i n g  a b o u t  2 km h i g h .  During summer, t h e  
s u r f a c e  i n v e r s i o n  i s  o b v i o u s l y  c o n f i n e d  t o  a  r a t h e r  
s h a l l o w  l a y e r  and  can  t h u s  n o t  be p i c k e d  up by t h e  
radiosondes .  

4 .10.2  Time-Height Sec t ion  of Water Vapour 
( F i q .  8b and F ig .  1 8 B )  

The t i q u r e s  show t h e  v e r t i c a l  d i s t r i b u t i o n  of water  vapour 
d e f i n e a  a s  t h e  mixinq r a t i o  (grarns w a t e r  vapour  p e r  
k i l o g r a m  d r y  a i r )  . The w a t e r  vapour  c o n t e n t  of t h e  
atmosphere i s  t o  Ã c e r t a i n  e x t e n t  coupled t o  t h e  te inpera-  
t u r e  s t r a t i f i c a t i o n ,  s i n c e  t h e  s a t u r a t i o n  mixing r a t i o  
d e c r e a s e s  e x p o r i e n t i a l l y  w i t h  t e i n p e r a t u r e .  Thus ,  t h e  
a t m o s p h e r i c  mois ture  i n  t h e  upper t roposphere  i s  very low 
arid t h e  rneasurements s u t f e r  from l a r g e  ins t rumenta l  uncer-  
t a i n t i e s ,  s o  t h a t  t h e s e  values  have been omi t t ed .  

4 .10.3  Time-Height Sec t ions  of t h e  Wind Components 
(Fiy  . 8c ,  ud ana Fig .  18c,  18d)  

The wind v e l o c i t y  i s  d i sp layed  h e r e  by t h e  zonal u-compo- 
nen t  ( p o s i t i v e  t o  t h e  eeist)  ana t h e  meridional  V-component 
( p p o s i t i v e  t o  t h e  n o r t h  ) . 
Obvious ly  t h e  p r e v a i l i n q  e a s t e r l y  f low measured near  t h e  
E a r t h ' s  s u r f a c e  e x t e n d s  up t o  a t  l e a s t  2000 m b u t  some- 
t i m e s  even t o  8000 m h e i g h t .  These Ãœat confirm t h a t  t h e  
circurn-Antarctic b e l t  of e a s t e r l y  flow i s  c o n f i n e d  t o  t h e  
lowest  few k i l o m e t e r s  of t h e  atmosphere. Eye i n s p e c t i o n  of 



t h e  d a t a  r n e r e l y  i n d i c a t e s  t h a t  n i g h  r e a c h i n q  e d s t e r l i e s  
c o i n c i u e  w i t h  ~ t r o n y  n o r - c h e r l y  w i n d s .  One rn igh t  t h e r e f o r e  
s p e c u l d t e  t h a t  t h e  W e d d e l  S e a  c y c l o n e  o c c u p i e s  a  m o r e  
w e s t e r l y  p o s i t i o n  i n  l a t e  f a l l  a n d  e a r l y  suninier a n d  l i e s  
f u r t h e r  t o  t h e  e a s t  i n  l d t e  sumner  a n d  e a r l y  s p r l n g .  

4 . 1 0 . 4  T e m p e r a t u r e  a t  S t a n d a r d  P r e s s u r e  L e v e l s  a n d  
L a y e r  T h i c k n e s s e s  
F i q .  9 a ,  9b arid F i y .  1 9 a ,  1 9 b )  

b i n c e  m e t e u r o l o g i s t s  o t t e n  r e f e r  t o  s t d n a a r d  p r e s s u r e  
l e v e l s ,  t l i e  t e i n p e r d t u r e s  d t  t h e s e  s t a n d a r d  l e v e i s  i s  showri 
i n  a d d i t i o n  t o  t h e  t i m e - r i e i g h t  s e c t i o n  o t  t e m p e r a t u r e  
(F19  . 9a a n a  F l g .  1 9 d ) .  U n t o r t u n a t e l y ,  t h e  1 9 8 4  r a d i o s o n -  
d e s  h a r d l y  e v e r  r e d c h e d  1 0 0  hPa  s o  t h a t  t h i s  c u r v e  had  t o  
o e  omi t t ec i  i n  Fig. 1 9 a .  

F i g .  9 0  a n d  F i g .  19D u e p i c t  t h e  l a y e r  t h i c k n e s s e s  b e t w e e n  
c e r t a i n  s t a n d a r d  p r e s s u r e  l e v e l s ,  a g a i n  t n e  1 0 0 / 3 0 0  h P a  
c u r v e  i s  o m i t t e d  i n  F i g .  1 9 b .  F o r  t h e  p r e s s u r e  r e g i m e  
a b o v e  300  n P a  t h e  l a y e r  t h i c k n e s s e s  d o  n o t  c h a n g e  v e r y  
rnuch o v e r  t h e  y e a r ,  b u t  t h e  1 0 0 / 3 0 0  h P a  t h i c k n e s s  i s  
y o v e r e n e d  b y  a  c i i s t i n c t  a n r ~ u a l  w a v e  as a  c o n s e q u e n c e  o f  
t h e  s t r a t o s p h e r i c  c o o l i n g  i n  w i n ~ e r .  

4 . 1 0 . 5  T r o p o p a u s e  H e i g h t  ( F i g .  9 c  a n d  F i y .  1 9 c )  

F - ~ g .  9 c  a n a  F i g .  1 9 c  i n d i c a t e  t h e  t r o p o p a u s e  l e v e i s  a n d  
d e p i c t  i n d i v i d u a l  s o u n c i i n g s  r a t h e r  t h a n  h a l f - m o n t h l y  
means . 
A l l  t e m p e r a t u r e  p r o t i l e s  h a v e  b e e n  e y e - i n s p e c t e d  t o  
d e t e r m i n e  t h e  t r o p o p a u s e  h e i g l i t .  T h e  t r o p o p a u s e  a s  t h e  
b o u n d a r y  b e t w e e n  t h e  t r o p o s p h e r e  a n d  t h e  s t r a t o s p h e r e  1s 
t h e  L e v e l  w h e r e  t h e  c j e n e r a l  t r o p o s p h e r i c  t e r n p e r a t u r e  l a p s e  
r a t e  s h o w s  a n  a b r u p t  c h a n q e .  T h i s  b o u n d a r y  l i e s  g e n e r a l l y  
a t  8 k m  t o  1 0  km h e i y h t .  L a r q e  v a r i a t i o n s  o c c u r  e v e n  f r o r n  
d a y  t o  d a y .  I11 t h e  w i n t e r  rnontns it i s  o f t e n  d i f f i c u l t  o r  
e v e n  impossible t o  d e t e r n ~ i n e  a t r o p o p a u  se  , b e c a u s e  t h e r e  
i s  n o  s i g n i f i c a n t  c h a n g e  i n  t h e  t e m p e r a t u r e  l a p s e  r a t e  a t  
a n y  h e i q h t .  T h e r e f o r e  l a r g e  q a p s  i n  t h e  t i m e  s e r i e s  a r e  
c a u s e d .  I t  i s  i n t e r e s t i n q ,  h o w e v e r ,  t o  n o t e  t h a t  t h e  
t r o p o p a u s e  d o e s  sornet imes show u p  i n  t h e  s o u n d i n g s  w h i c h  
may b e  d u e  t o  t h e  r e l a t i v e l y  low l a t i t u d e  o f  t h e  s t a t i o n  
a t  a o o u t  70'  S .  

4 . 1 0 . 6  I n d i v i d u a l  R a d i o s o n d e  P r o f i l e s  
( F i g .  1 0  a n d  F i g .  2 0 )  

T h e  f i g u r e s  show o n e  e x a m p l e  o f  a n  a t m o s p h e r i c  s o u n d i n g  
f o r  e a c h  inonth s i n c e  t h e  s t a r t  o f  t h e  r a d i o s o n d e  Programme 
i n  F e b r u a r y  1 9 8 3 .  T h e s e  s h o u l d  o n l y  s e r v e  a s  f u r t h e r  
i l l u s t r a t i o n s  t o  t h e  a b o v e  d i s c u s s i o n  o f  t h e  a t m o s p h e r i c  
s t r a t i f i c a t i o n  and  t h e  wind  r e y i m e s .  



Gube -Lenha rd t ,  M .  and  F .  O b l e i t n e r  ( 1 9 8 6 ) :  The Me teo ro lo -  
c j i c a l  Data  oÂ t h e  G e o r g - v o n - N e u m a y e r - S t a t i o n  f o r  1 9 8 1  
and  1982. B e r i c h t e  z u r  P o l a r f o r s c h u n q ,  30. 



T a b l e  1: M e t e o r o l o q i c a l  I n s t r u m e n t a t i o n ,  1 9 8 3  a n d  1984  

(a  ) S y r i o p t i c  O b s e r v a t i o n s  

Time s c h e d u l e  : T h r e e - h o u r l y  o b s e r v a t i o n s  a t  00 ,  03, 09 ,  
1 2 ,  1 5 ,  1 8 ,  21  UT 

Couiny  : A c c o r d i n q  t o  WMO s t a n d a r d  F12-V11 SYNOP, 
e x t e n d e d  b y  a f i r s t  d a t a  g r o u p  g i v i n q  
y e a r  a n d  month o Â  t h e  o b s e r v a t i o n  

I n c l u d e d  p a r a m e t e r s :  V i s i b i l i t y ,  t o t a l  c l o u d  c o v e r a y e ,  c l o u u  
h e i g h t ,  w i n d  d i r e c t i o n ,  wind  s p e e d ,  a i r  
t e m p e r a t u r e ,  dew p o i n t  t e i n p e r a t u  r e  , a i r  
p r e s s u r e ,  p r e s s u r e  t e n u e n c y ,  c l o u d  g r o u p  
( c o v e r a g e  o f  l o w e s t  c l u u d  l a y e r ,  t y p e s  
o f  low,  medium h i g h  c l o u d s  ) , p r e s e n t  a n d  
p a s t  w e a t l i e r ,  s n o w d r i f t  

( b )  M e t e o r o l o g i c a l  Mas t  

Wind v e c t o r :  

A i r  t e m p e r a t u r e :  

R e g i s t r a t i o n  

Cup a n e m o m e t e r  a n d  w i n d  v a n e  ( T h i e s ,  
G Ã ¶ t t i n g e  ) 
w i n d  d i r e c t i o n :  i n  7 h e i g h t s  oe tween  1 
dnd  5 rfl 

w ind  s p e e d :  i n  8  h e i g h t s  b e t w e e n  0 . 5  a n d  
4 . 5  m 

P t - 1 0 0  ( L a m b r e c h t ,  G Ã ¶ t t i n q e n  i n  8 
h e i q h t s  b e t w e e n  0 . 5  a n d  4 . 5  m 

1 0  m i n u t e  means 011 d i g i t a l  c a s s e t t e s  

Note :  The a c t u a l  s e n s o r  h e i y h t s  r e m a i n e d  v a r i a b l e  d u r i n g  t h e  
y e a r  a u e  t o  Snow a c c u m u l a t i o n  b e n e a t h  t h e  m a s t  

( c  ) F i r n  T e m p e r a t u r e  : P t - 1 0 0  ( L a m b r e c h t ,  G Ã ¶ t t i n g e n  i n  6 
d e p t h s  ( o n l y  till J u l y  1 9 8 3 )  

R e y i s t r a t i o n :  1 0  n i inu te  means o n  a i y i t a l  c a s s e t t e s  

Note :  T h e  a c t u a l  s e n s o r  d e p t h s  r e m a i n e d  s o m e w h a t  v a r i a b l e  
d u r i n y  t h e  y e a r  d u e  t o  Snow a c c u m u l a t i o n ;  i n  y e n e r a l ,  
a n  a c c u r n u l a t i o n  r a t e  o f  a b o u t  l i n / y e a r  c a n  b e  assumed .  

( d )  S u r f a c e  O b s e r v a t i o n s  : 

A i r  p r e s s u r e  : P r e c i s i o n  b a r o i n e t e r  ( a n e r o i d )  (Hartrnann 
& B r a u n ,  H a m b u r g )  r e d u c e d  t o  mean s e a  
l e v e l  p r e s s u r e  

Humid i ty  : H a i r  h y o r o m e t e r  ( T h i e s ,  ~ Ã ¶ t t i n g e n  a t  
a b o u t  2111 a b o v e  t h e  l e v e l  s u r t a c e  

G l o b a l  r a d i a t i o n :  P y r a n o m e t e r  ( E p p l e y  L a b o r a t o r i e s )  

R e f l e c t e d  s o l a r  r a d i a t i o n :  P y r a n o m e t e r  ( E p p l e y  L a b o r a t o r i e s )  
T o t a l  r a d i a t i o n  ( u p  a n d  down) :  P y r r a d i o m e t e r  ( L a n g e ,  B e r l i n )  

R e g i s t r a t i o n  : 1 0  rn inu te  means o n  d i y i t a l  c a s s e t t e s  
13 



T a b l e  2 :  A r c h i v e d  m e t e o r o l o q i c a l  d a t a ,  1 9 8 3  and  1984 

( a )  S y n o p t i c  O b s e r v a t i o n s  

- C o n t e n t :  Coded SYNOP m e s s a y e s  f ro rn  J a n u a r y  1983  
t o  Decernber 1984  

- A r c h i v e  inediurn: M a q n e t i c  t a p e  
- Datd amount:  A p p r o x i m a t e l y  24 k B y t e  p e r  rnonth 

( b )  M e t e o r o l o g i c a l  Mast 

- C o n t e n t :  1 0  m i n u t e  nleans  o f  t e m p e r d t u r e ,  t i r n  
t e r n p e r d t u r e ,  w i n d  s p e e d  a n d  a i r e c t i o n ,  
r e l a t i v e  h u m i d i t y ,  a i r  p r e s s u r e  ( a f t e r  
q u a l i t y  c o n t r o l ,  w i t h  a p p r o p r i a t e  S e n s o r  
h e - ~ g h t s  i n c l u d e d )  f r o m  J a n u a r y  1 9 8 3  t o  
December 1 9 8 4 .  

- A r c h i v e  inedium: M a g n e t i c  t a p e  

- Data  a~nouri t :  A p p r o x i m a t e l y  1 . 3  MByte p e r  inon th  f o r  
e a c h  m e a s u r e d  q u a n t i t y  

C )  R a d i a t i o n  Measurernents 

- C o n t e n t :  1 0  m i n u t e  rneans o t  s u n s h i n e  d u r a t i o n ,  
g l o b a l  r a d i a t i o n ,  r e t l e c t e d  s o l a r  
r a a i a t i o n ,  down- a n d  upward  g o i n q  
t h e r m a l  r a d i a t i o n ,  r e s u l t a n t  r a d i a t i o n  
b u d q e t  ( a f t e r  q u a l i t y  c o n t r o l )  f ro rn  
J a n u a r y  1983  t o  December 1984.  

- A r c h i v e  meuium: M a y n e t i c  t a p e  

- Data  amoutit: A p p r o x i n i a t e l y  0 . 2  MByte p e r  montn 

( U )  H o u r l y  Mean V a l u e s  ( ' C l i n ~ a t o l o q i c a l  A r c h i v e ' )  

- C o n t e n t :  

- A r c h i v e  medium: 

- D a t a  amount :  

( e )  Upper A i r  Da ta  

- C o n t e n t :  

- A r c i u v e  medium: 

- D a t a  arnount: 

14 

H o u r l y  mean  v a l u e s  of  a i r  p r e s s u r e ,  a i r  
t e m p e r a t u r e ,  r e l a t i v e  h u m i a i t y ,  1 0  rn 
w i n d ,  1 rn f i r n  t e m p e r a t u r e ,  a l l  t o u r  
r a d i a t i o n  Å ¸ u d g e t  ( a s  computed trorn m a s t  
arid r a d i a t i o n  measurements  ) 

M a g n e t i c  t a p e  

Approx i rna te ly  0 . 7  MByte p e r  y e a r  

P r e s s u r e ,  t e m p e r a t u r e ,  h u m i d i t y  a n u  w i n a  
a a t a  o t  a l l  s o u n d i n g s  ( u p  t o  7 0 0  
l e v e l s  ) , a n d  some h e a d e r  d a t a  c o n t a n i i n q  
d a t e ,  tinie, e t c  . , s t o r e d  c r ~ r o n o l o y i c a l l y  
f o r  e a c n  y e a r  

M a g n e t i c  t a p e  

A p p r o x i m a t e l y  21 MByte p e r  y e a r  



Table 3: The radiosonde data gathered during 1983 and 1984 

Radiosondes were launched 
at least once a day between 
21 February and 31 December 

Missing days: 

22 Feb 
3 Mar.12 Mar.22 Mar,23 Mar 
5 Apr.15 Apr.19 Apr 
5 May.13 May.21 May 

12 Jun.13 Jun 
12 Jul,19 Jul 
9 Aug.25 Aug.26 Aug 
7 Sep,23 Sep,25 Sep 

13 Oct,17-18 Oct.21-22 Oct 
5 Nov,ll Nov.12 Nov.29 Nov 

Total number of soundings: 

299 

Distribution of maximum 
heights: 

1000 - 800 hPa 0% 
800 - 600 hpa 0% 
600 - 400 hpa 1% 
400 - 300 hPa 0% 
300 - 200 hPa 1% 
200 - 100 hpa 8% 
100 - 50 hPa 33% 
below 50 hpa 57% 

Data faiiures 
(percent of all data) 

Humidi ty 15% 
Wind 13 % 
Pres or Temp < 1% 

Radiosondes were launched at 
least once a day during the 
entire year 

Missing days: 

17 Jan 
15 Feb 
1 Mar,7 Mar,25 Mar 

23 May,27 May 
30 Jun 
9-11 Jul,18 Jul.27 Jul 
1 Aug.7 Aug,12 Aug 

18 Sep 
10 Oct,27 Oct 

9 Dec.10 Dec 

Total number of soundings: 

Distribution of maximum 
heights: 

1000 - 800 hPa 0% 
800 - 600 hPa 0% 
600 - 400 hPa 1% 
400 - 300 hPa 1% 
300 - 200 hPa 2% 
200 - 100 hpa 57% 
100 - 50 hPa 16% 
below 50 hPa 24% 

Data failures 
(percent of all data) 

Humidi ty 7 % 
Wind 19% 
Pres or Temp < 1% 



T a b l e  4 :  Month ly  means and  e x t r e m e s ,  1 9 8 3  
( f r o m s y n o p t i c  o b s e r v a t i o n s  
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Fiqure 1: Time series of monthly mean temperature 
air pressure (b), relative humidity ( C ) ,  
and firn temperature at approximately 
2 m depth (d), 1983 
f r o m  synoptic observations) 
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Figure 2: Histograms of total cloud coverage, 1983 
f r o m  synoptic observations) 
(a) - (1): months January - December 1983 

(m): entire year 1983 
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Figure 3: Histograms of wind speed, 1983 
(irom synoptic observations) 
( a )  - (1): months January - December 1983 

(m): entire year 1983 
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Figure 4: Histograms of wind direction, 1983 
(from synoptic observations) 
(a) - (1): months January - December 1983 

m ) :  entire year 1983 
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Figure 5: Histograms of vertical temperature gradient, 
1983 (from 10 minute mean registration). 
The gradient was computed from the temperature 
difference between about 12 m and 0 . 5  m 
height. The last figure (n) shows for com- 
parison the histogram of the tenperature 
gradient between 4 5  m and 0 . 5  m height. 
a )  - (1): months Januarv - December 1983 

(m): entire year 1983 
(n): entire year 1983 
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Figure 6: Monthly means of daily global radiation cycle. 
Numbers On curves indicate respective months, 1983 
(from 10 minute mean global radiation registration) 
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Figure 7: Time series of monthly mean longwave 
radiation f l u x  ( a )  and the surface 
radiation budget (b), 1983 
(from 10 minute mean radiation registration) 
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Figure 8: Time - height sections of temperature (a), 
specific humidity ( b ) ,  and wind components 
U (C) and V (d), 1983; units are deg C, 
g/kg, and m/s, resp. 
(from daily radiosonde soundinqs) 
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Figure 9: Time series of temperature at different 
pressure levels ( a )  and layer thickness 
of different relative topographies ( b ) ,  1983 
(from daily radiosonde soundings, plotted 
are half-monthly mean values) 

C Jan Feb Mar Apr May Jun Jul Auq Sep O c t  Nov Dec 

Surface 

850 hPa 

700 hPa 

500 hPa 

300 hPa 
100 hPa 



Layer Thickness km 



Figure 9c: Tropopause heiqht for all radiosonde soundings 
taken during 1983 
Line interruptions: Tropopause could not be 
identified from the temperature profile 
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Figure 10: Selected radiosonde soundings for 
each month (1984) 
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T a b l e  5 :  Monthly  means and e x t r e m e s ,  1984 
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Fiqure 11: Time series of monthly mean temperature 
air pressure (b), and relative humidity 
( C ) ,  1984 
(from synoptic observations) 
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Figure 12: Histograms of to.ta1 cloud coverage, 1984 
(from synoptic observations) 
( a )  - (1): months January - December 1984 

(m): entire year 1984 
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Figure 13: Histograms of wind speed, 1984 
(from synoptic observations) 
(a) - (1): months January - December 1984 

(m): entire year 1984 
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Figure 14: Histograms of wind direction, 1984 
(from synoptic observations) 
a )  - (1): months January - December 1984 

(m): entire year 1984 
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Figure 1 5 :  Histograms of vertical temperature gradient, 
1984 (from 1 0  minute mean registration). 
The gradient was computed from the temperature 
differente between about 12 m and 0 . 5  m 
height. The last figure (n) shows for com- 
parison the histogram of the temperature 
gradient between 45 m and 0 . 5  m height. 
(a) - (1): months Januarv - December 1984 . . , , 

(m) : entire year 1984 
(n): entire year 1984 
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Figure 16: Monthly means of daily global radiation cycle. 
Numbers On curves indicate respective months, 1984 
f r o m  10 minute mean global radiation registration) 
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Figure 17: Time series of monthly mean longwave 
radiation flux (a) and the surface 
radiation budget (b), 1984 
(from 10 minute mean radiation registration) 
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Fiqure 18: Time - height sections of temperature (a), 
specific humidity ( b ) ,  and wind components 
U ( C )  and V ( d ) ,  1984; units are deq C, 
q/kq, and m/s, resp. 
(from daily radiosonde soundings) 
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Figu re  19 :  Time s e r i e s  of t empera tu re  a t  d i f f e r e n t  
p r e s s u r e  l e v e l s  ( a )  and l a y e r  t h i c k n e s s  
of d i f f e r e n t  r e l a t i v e  t o p o g r a p h i e s  (b), 1 9 8 4  
( f rom d a i l y  rad iosonde  sound ings ,  p l o t t e d  
a r e  ha l f -month ly  mean v a l u e s )  
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Fiqure 1Ãˆc  Tropopause height for all radiosonde soundings 
taken durinq 1984 
Line interruptions: Tropopause could not be 
identified from the temperature profile 
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Ficrure 20 : Selected radiosonde soundings Â£0 
each month (1984) 
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