




FOREWORD 

T h e  German w i n t e r i n q  s t a t i o n  G e o r g  von Neumayer i n  A n t a r c t i c a  
s e r v e s  as a m e t e o r o l o g i c a l  o b s e r v a t o r y  s i n c e  March 1 9 8 1 .  D u r i n g  
t u e  f i r s t  y e a r  t h e  i n s t r u m e n t a t i o n  was i n c o r n p l e t e  a n d  t h e  
measurements  a s  w e l l  a s  t h e  WMO o b s e r v a t i o n s  h a d  t o  b e  c a r r i e Ã  
o u t  by a  s i n g l e  P e r s o n ,  M r .  F .  O b l e i t n e r .  

I n  t h e  b e g i n n i n q  o f  1982 a  1 5  m h e i g h  m a s t  - e q u i p p e d  w i t h  w i n d  
v e l o c i t y  and t e m p e r a t u r e  S e n s o r s  - and s e v e r a l  o t h e r  i n s t r u m e n t s  
w e r e  i n s t a l l e d  by  t h e  t w o  m e t e o r o l o g i s t s  G .  K Ã ¶ n i  and  
J K i p f s t u h l ,  who worked  a t  t h e  s t a t i o n  f rom t h e  end o f  1981  t o  
t h e  b e g i n n i n q  o f  1983. 

The  o b s e r v a t i o n a l  m a t e r i a l  o f  t h e  y e a r s  1981 and 1982 h a s  been  
p r o c e s s e d  p a r t l y  by t h e  w i n t e r i n g  t e a m  and p a r t l y  by  
D r .  M .  Gube -Lenha rd t  i n  B r e m e r h a v e n .  She h a s  s t a r t e d  a  r o u t i n e  
p r o c e s s i n g  and  a n a l y s i n g  p r o c e d u r e  w h i c h  w i l l  b e  c o n t i n u e d  
r e g u l a r l y  f o r  t h e  f o l l o w i n g  y e a r s .  

The f i r s t  P a r t  o f  t h i s  r e p o r t ,  a s s e m b l e d  b y  M .  G u b e - L e n h a r d t ,  
c o n t a i n s  m a i n l y  a S e t  o f  d a t a  s t a t i s t i c s  f o r  t h e  y e a r s  1981  and 
1982.  

T h e  s e c o n d  p a r t ,  p r e p a r e d  b y  F .  O b l e i t n e r ,  p r e s e n t s  a  more  
d e t a i l e d  r e v i e w  o f  t h e  f i r s t  y e a r ' s  i n s t r u m e n t a t i o n  a n d  t h e  
o b s e r v a t i o n a l  p r o c e d u r e s .  

E r n s t  A u g s t e i n ,  Department  
'Ocean and Atmosphere Expe r imen ta l  P h y s i c s "  
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1. In t roduct ion  

T h i s  r e p o r t  d e s c r i b e s  t h e  i n s t r u m e n t a t i o n  a t  t h e  Georg-von- 
Neumayer-Station (70Â°37' 08O22'W) f o r  t h e  y e a r s  1981 and 1982,  
e x p l a i n s  t h e  d a t a  p r o c e s s i n g  and a r c h i v i n g  p rocedures  and 
p re sen t s  some r e s u l t s  of t h e  r e c o r d i n g s  t a k e n  d u r i n g  t h e s e  two 
y e a r s .  It i s  i n t e n d e d  t o  cont inue t h e  yea r ly  r epo r t s  i n  f u t u r e *  
The d a t a  compiled i n  t h e  r e p o r t s  may s e r v e  t o  d e s c r i b e  t h e  
c l i m a t i c  condi t ions  a t  t h e  Georg-von-Neumayer S t a t i o n -  

2 .  Observations and Instrumentat ion 

The meteorological  observat ions a t  t h e  Georg-von-Neumayer S t a t i o n  
(meteorological  s t a t i o n  number 89002) have s t a r t e d  with t h e  f i r s t  
w i n t e r i n g  season  On 2 March 1981. During t h i s  f i r s t  y e a r  t h e  
m e t e o r o l o g i c a l  a c t i v i t i e s  were c o n f i n e d  t o  s t a n d a r d  s y n o p t i c  
o b s e r v a t i o n s f  which were a l s o  passed t o  t h e  genera l  meteorologi- 
c a l  d a t a  network GTS (Global Telecommunicat ion s y s t e m ) ,  t o  t h e  
recording of atmospheric sur face  p re s su re  and t o  t h e  r e g i s t r a t i o n  
of h o u r l y  means of a i r  t empera tu re !  t h e  wind v e c t o r  and t h e  
g l o ~ a l  r a d i a t i o n  ( 1 . e .  incoming d i f f u s e  ana d i r e c t  s o l a r  rad ia-  
t i o n .  These f i r s t  obse rva t ions  a r e  d e s c r i b e d  i n  more d e t a i l  by 
F .  Oble i tner  i n  t h e  second p a r t  of t h i s  r e p o r t .  

In  t h e  beginning of 1982 t h e  amount of equipment was increased:  A 
15 m mast was ins ta l lec i  t o  measure v e r t i c a l  p r o f i l e s  of tempera- 
t u r e ,  wind speed and wind d i r e c t i o n .  The v e r t i c a l  p r o f i l e  of f i r n  
temperature was recorded i n  s i x  l e v e l s  down t o  about 5-6 m depth.  
Radiation measurements were a l s o  expanded t o  inc lude  both  g l o b a l  
r a d i a t i o n  and t h e  r e f l e c t e d  s o l a r  r a d i a t i o n  a s  wel l  as  t h e  t o t a l  
(long- and shortwave) in-  anÃ outgoing r a d i a t i o n  f luxes .  Further-  
moref two humidity Sensors have been i n s t a l l e d .  An improved d a t a  
acqu i s i t i on  u n i t  enab led  us  t o  a r c h i v e  10 minute  means of  a l l  
d a t a  On c a s s e t t e .  T a b l e s  1 and 2 g ive  a  d e t a i l e d  desc r ip t ion  of 
t he  ins t rumenta t ion  and sampling r a t e s  during 1981 and 1982. 

3. Data Processing and Archiving 

A l l  me teo ro log ica l  Ãœat gained a t  t h e  Georg-von-Neumayer S t a t i o n  
a r e  archived i n  t h e  A l f r e d - W e g e n e r - I n s t i t u t e f  Bremerhaven. The 
d a t a  have  f i r s t  t o  be processed and va l ida t ed .  The a c t u a l  Sensor 
he igh t s  above ground were manually i n s e r t e d  i n t o  t h e  meteorologi- 
c a l  mast d a t a  f i l e s .  Much O E  t h i s  work could only be accomplished 
with t h e  h e l p  of t h e  over-wintering meteoro logis t s  F .  O b l e i t n e r f  
G .  KÃ¶ni and J -  Kipfs tuhl .  

Some quan t  it i e s  have  been derived from t h e  d i r e c t  measurements, 
e .g .  t h e  longwave ( 1 . e .  t h e r m a l )  r a d i a t i o n  components and t h e  
t o t a l  su r f ace  r a d i a t i o n  budget. For c l ima to log ica l  reasons hourly 
mean values of c e r t a i n  q u a n t i t i e s  were computed and a r c h i v e d .  
These a re :  a i r  p re s su re ,  a i r- temperature ( 2  m ) #  r e l a t i v e  humidity 
( 2 r ~ t ) ~  wind v e c t o r  ( l O m f  17m i n  1 9 8 1 ) ,  f i r n  t e ~ n p e r a t u r e  (1 m 
depth)  and t h e  r a d i a t i o n  budget components. 

Table 3 l i s t s  t h e  cu r r en t  e n t r i e s  i n t o  t h e  1981-1982 arch ive .  



4.  R e s u l t s  

T h e  1 9 8 1  a n d  1982 c l i m a t o l o g i c a l  d a t a  a r e  s u b s e q u e n t l y  p o r t r a y e d  
w i t h  the  a i d  of t a b l e s  and f i g u r e s .  I n  p a r t i c u l a r r  t i m e  s e r i e s  o f  
m o n t h l y  mean t e m p e r a t u r e r  p r e s s u r e r  humidi.tyr f i r n  t e m p e r a t u r e  
a n d  r a d i a t i o n  d a t a  as w e l l  a s  m o n t h l y  h i s t r o g r a m s  o f  c l o u d  
c o v e r a g e ~  wind s p e e d  and  d i r e c t i o n r  s u r f a c e  t e m p e r a t u r e  i n v e r s i o n  
and  s u r f a c e  a l b e d o  a r e  shown. 

4 . 1  A i r  Tempera tu re  ( F i g .  l a  and 6 a )  

The Inean a n n u a l  t e m p e r a t u r e  o f  a b o u t  -lGÂ° r ema ined  much t h e  Same 
i n  1981 and 1982# a l t h o u g h  it s h o u l d  b e  n o t e d  t h a t  i n  1 9 8 1  t w o  
Summer m o n t h s  ( J a n u a r y  a n d  E ' eb rua ry )  a r e  m i s s i n g  i n  t h e  a n n u a l  
s t a t i s t i c s .  

T h e  y e a r l y  a m p l i t u d e  aruounted t o  18.3'C i n  1 9 8 1  and  t o  25.8OC i n  
19821 a g a i n  t h e  foriner  v a l u e  i s  u n c e r t a i n  d u e  t o  m i s s i n g  d a t a .  
L o w e s t  mean m o n t h l y  t e m p e r a t u r e  was  r e a c h e d  i n  J u n e l  w h i l e  t h e  
a b s o l u t e  minimum t e m p e r a t u r e s  (-36.GÂ° i n  19811 -43.GÂ° i n  1 9 8 2 )  
w e r e  r e c o r d e d  i n  A u g u s t .  T h e  a i r  t e m p e r a t u r e  r i ses  a b o v e  t h e  
f r e e z i n g  v a l u e  s e v e r a l  t i m e s  f rom December t o  March w i t h  maxima 
o f  + 2 9 3 0 C  (1981)  and  2.8OC ( 1 9 8 2 )  i n  December- 

4 . 2  p r e s s u r e  ( F i g *  l b  and 6 b )  

The  p r e s s u r e  measurements  a r e  r e d u c e d  t o  t h e  mean sea l e v e l  u n d e r  
t h e  a s sumpt ion  o f  an  i s o t h e r m a l  a tmosphe re .  C o n s i d e r i n g  t h e  4 0  m 
s t a t i o n  e l e v a t i o n ,  this c o r r e c t i o n  s h o u l d  b e  s u f f i c i e n t l y  good.  

P r a c t i c a l l y  a l l  r e c o r d e d  p r e s s u r e  v a l u e s  a r e  s u b s t a n t i a l l y  l o w e r  
t h a n  t h e  s t a n d a r d  s e a  l e v e l  p r e s s u r e  o f  1 0 1 3 . 3  h P a .  The re  was 
o n l y  one  r e g i s t r a t i o n  o f  a  h i g h e r  v a l u e  ( 1 0 1 6 . 4  h P a )  i n  A u g u s t  
1 9 8 1 .  T h e  rnon th ly  p r e s s u r e  e x t r e m e s  g e n e r a l l y  r e f l e c t  p r e s s u r e  
changes  c a u s e d  by s y n o p t i c  d i s t u r b a n c e s  o c c u r i n g  On a  t e m p o r a l  
s c a l e  o f  a  few d a y s .  

4 . 3  Humidity ( F i g .  6 c r  o n l y  1 9 8 2 )  

T h e  i n s t a l l a t i o n  o f  two h u m i d i t y  s e n s o r s  i n  1982 a l l o w e d  r o u t i n e  
h u m i d i t y  r e c o r d i n g s  a t  2  m h e i g h t .  H u m i d i t y  m e a s u r e m e n t ~ ~  
h o w e v e r r  a r e  v e r y  d i f f i c u l t  t o  p e r f o r m  a t  low ambien t  tempera-  
t u r e s .  The r e s p o n s e  t i m e  o f  t h e  s e n s o r s  i n c r e a s e  w i t h  d e c r e a s i n g  
t e m p e r a t u r e s  . A n o t h e r  d i f f i c u l t y  a r i s e s  f rom t h e  f a c t  t h a t  b o t h  
w a t e r  vapour  p r e s s u r e  ( e )  and  t h e  c o r r e s p o n d i n g  s a t u r a t i o n  vapour  
p r e s s u r e  ( E )  assume r a t h e r  low v a l u e s l  s o  tha t  e v e n  s m a l l  unce r -  
t a i n t i e s  o f  t h e s e  q u a n t i t i e s  may l e a d  t o  l a r g e  m i s e s t i m a t e s  of 
t h e  r e l a t i v e  h u m i d i t y  r ( r = l 0 0 e / ~ ) .  The t y p i c a l  b i a s  o f  t h e  two 
i n s t r u m e n t s  a t  t h e  s t a t i o n  amounted up t o  1 0  % r e l a t i v e  h u m i d i t y .  
The d e r i v e d  means a r e  a v e r a g e s  o f  b o t h  i n s t r u m e n t s .  

The month ly  mean r e a l t i v e  h u m i d i t y  l i e s  m o s t l y  b e t w e e n  8 0  a n d  
9 0  % c o r r e s p o n d i n g  t o  a  t o t a l  w a t e r  v a p o u r  c o n t e n t  b e t w e e n  
1 . 6  g /kg  i n  Summer and  1 . 7  g /kg  i n  w i n t e r .  Dur ing  d r y  p e r i o d s  t h e  
r e l a t i v e  h u m i d i t y  c a n  d r o p  down t o  a s  low a s  35 %. 



4 . 4  F i r n  Ternpera ture  ( F i g .  6d1 o n l y  1982)  

The  rnain p r o b l e r n  a s s o c i a t e d  w i t h  t h e  f i r n  t e m p e r a t u r e  measure-  
rnents l i e s  i n  t h e  u n c e r t a i n t y  o f  t h e  a c t u a l  s e n s o r  d e p t h .  Due t o  
snow d r i f t  a n d  Snow accurnula t ion  w i t h  t i m e  t h e  s e n s o r  d e p t h s  a r e  
v a r i a b l e  and c a n  h a r d l y  b e  d e t e r i n i n e d  a c c u r a t e l y .  I n  1 9 8 2  t l l e  
d e p t h  was e s t i m a t e d  frorn t h e  s u r f a c e  snow accu rnu la t i on .  F i g u r e  6d 
shows t h e  r e c o r d e d  t e r n p e r a t u r e  o f  t h e  s e n s o r  which w a s  o r i g i n a l l y  
a t  1 m d e p t h l  b u t  app rox i rna t e ly  a t  2  rn a t  Yne end o f  1982.  

A s  e x p e c t e d ,  t h e  f i r n  t e r n p e r a t u r e  r e f l e c t s  t h e  a n n u a l  a i r  
t e r n p e r a t u r e  c y c l e  w i t h  a  p h a s e  l a g  o f  o n e  t o  two m o n t h s .  T h e  
a m p l i t u d e  ( 8 . 7  'C) i s  c l e a r l y  much s m a l l e r  t h a n  t h e  a t m o s p h e r i c  
one  . 

4 .5  C l o u d i n e s s  ( F i g .  2 and F i g .  7 )  

O v e r c a s t  o r  p a r t l y  c l o u d y  s k i e s  ( g r e a t e r  t h a n  5  o c t a s )  a r e  
predorninant  c o n d i t i o n s  . The  o n l y  m o n t h s  s h o w i n g  a t  t i r n e s  l e s s  
t h a n  3  o c t a s  a r e  May a n d  J u n e  ( 1 9 8 1  a n d  1 9 8 2 ) .  However ,  t h e  
month t o  month and  y e a r  t o  y e a r  v a r i a t i o n s  a r e  c o n s i d e r a b l e l  s o  
t h a t  t h e s e  t w o  y e a r s '  d a t a  a r e  n o t  r e p r e s e n t a t i v e  f o r  c l o u d i n e s s  
c h a r a c t e r i s t i c s  o f  i n d i v i d u a l  m o n t h s  w i t h  a n y  s t a t i s t i c a l  
s i g n i f i c a n c e .  

4 . 6  Wind Speed  ( F i g .  3  and  F i 9 .  8 )  

The  a n n u a l  a v e r a g e  o f  t h e  w i n d  s p e e d  w a s  1 0 . 9  m / s  i n  1981 and 
9 . 5  m / s  i n  1 9 8 2  ( s e e  T a b l e  4 a n d  T a b l e  5 ) .  A s  t h e  h i s t o g r a m s  
show,  t h e  p r e v a i l i n g  w i n d  s p e e d  i s  sornewhat  l o w e r  t h a n  t h e  
rnonthly rnean v a l u e s  a n d  l i e s  b e t w e e n  6  a n d  8 rn/s. H i g h e r  w i n d  
s p e e d  d u r i n g  w i n t e r  i s  a  common f a c t  o f  b o t h  y e a r s .  The rnaxirnum 
wind s p e e d  r e a c h e d  36 .5  m / s  i n  1 9 8 1  a n d  3 5 . 0  m / s  i n  1 9 8 2 .  S u c h  
h i g h  winds  a r e  a s s o c i a t e d  w i t h  s e v e r e  snow s t o r m s .  

4 . 7  Wind D i r e c t i o n  ( F i g .  4  and F i g .  9 )  

The  t w o  y e a r l y  h i s t o g r a m s  ( F i g .  4 k  a n d  F i g .  9m) show t h r e e  
d i s t i n c t  maxirna f o r  t h e  w i n d  d i r e c t i o n s  70 -79 ' )  160-170 '  a n d  
220-250'. 

Tile month ly  means ( T a b l e  4  and T a b l e  5 )  a n d  t h e  h i s t o g r a m s  r e v e a l  
t h a t  e a s t e r l y  w inds  a r e  by f a r  p r e d o m i n a n t  t h r o u g h o u t  t h e  y e a r .  
T h i s  r e s u l t  a g r e e s  w i t h  t h e  o b s e r v a t i o n  t h a t  t h e  c e n t r e  o f  most 
of  t h e  d e p r e s s i o n s  p a s s i n g  t h e  s t a t i o n  l i e  a t  l o w e r  l a t i t u d e s .  
D e p r e s s i o n s  w i t h  t h e i r  c o r e  s o u t h  o f  t h e  s t a t i o n  g i v e  rise t o  
w e s t e r l y  w i n d s ,  w h i c h  o c c u r  o c c a s i o n a l l y  d u r i n g  t h e  A u s t r a l  
Summer. T h e  s o u t h e r l y  s l o p e  w i n d s  a r e  w e l l  r e p r e s e n t e d  i n  t h e  
d a t a ,  w h i l e  n o r t h e r l y  w inds  a r e  r a r e  a t  t h e  Georg-von-Neumayer  
S t a t i o n .  



4 . 8  V e r t i c a l  T e m p e r a t u r e  G r a d i e n t ,  T e m p e r a t u r e  I n v e r s i o n  
( F i g .  10 ,  o n l y  1982)  

S i n c e  March 1982  t h e  i n s t a l l a t i o n  o f  t h e  1 5  m mas t  a l l o w e d  t h e  
r e c o r d i n g  of  s u r f a c e  t e m p e r a t u r e  i n v e r s i o n s  which mean a  s t r o n g l y  
s t a b l e  a t m o s p h e r i c  v e r t i c a l  d e n s i t y  s t r a t i f i c a t i o n .  S u r f a c e  
i n v e r s i o n s  a r e  2 r e s e n t  a t  t h e  Georg-von-Neumayer S t a t i o n  d u r i n g  
8 8  % o f  t h e  t o t a l  t i m e .  The a t m o s p h e r i c  s t a t i c  s t a b i l i t y  becomes 
s t r o n g e r  d u r i n g  t h e  w i n t e r  m o n t h s ,  when t h e  h i s t o g r a m s  show a  
s h i f t  t o  h i g h e r  t e r n p e r a t u r e  g r a d i e n t s  ( u p  t o  1 ~ / m ) .  

4 . 9  R a d i a t i o n  Measurernents 

4 . 9 . 1  G l o b a l  R a d i a t i o n  (Fi* 5 and F i q *  11) 

B o t h  y e a r s '  g l o b a l  r a d i a t i o n  r e g i s t r a t i o n s  show s i m i l a r  
c h a r a c t e r i s t i c s *  The rnost s t r i k i n g  f e a t u r e  i s  o f  c o u r s e  t h e  l a r g e  
a n n u a l  v a r i a t i o n  r a n g i n g  be tween a b o u t  700w/m2 a t  l o c a l  noon i n  
December  a n d  l e s s  t h a n  20w/m2 a t  l o c a l  noon i n  Mayt and f i n a l l y  
r e s u l t i n g  i n  Zero s o l a r  i r r a d i a n c e  d u r i n g  t h e  p o l a r  n i g h t  i n  J u n e  
a n d  J u l y .  

T h e  d o m i n a t i n g  p r o c e s s  f o r  t h e  month ly  mean v a l u e s  i s  t h e  s o l a r  
i r r a d i a n c e  a t  t h e  t o p  o f  t h e  a t m o s p h e r e ,  g i v l n g  t h e  a l m o s t  
s i n u s o i d a l  d a i l y  c y c l e s .  I n d i v i d u a l  v a l u e s  may d e v i a t e  o f  c o u r s e  
f rom the  month ly  mean due t o  t h e  i n f l u e n c e  o f  c l o u d s .  

C o m p a r i s o n  o f  t h e  two y e a r s  show n o t  much y e a r - t o - y e a r  v a r i a t i o n  
f o r  t h e  r e s p e c t i v e  m o n t h s *  F u r t h e r  c o n t i n u a t i o n  o f  t h e  g l o b a l  
r a d i a t i o n  Programme i s  a n t i c i p a t e d  and w i l l  g i v e  more s i g n i f i c a n t  
i n f o r m a t i o n  On i n t e r a n n u a l  v a r i a t i o n s .  

4 .9 .2  Longwave R a d i a t i o n  F l u x  ( ~ i g .  12  a ,  o n l y  1982)  

T h e  t w o  l o n g w a v e  ( t h e r m a l )  r a d i a t i o n  budge t  components  ( L )  h a v e  
been  computed from t h e  t o t a l  f l u x  ( F )  and t h e  s h o r t w a v e  f l u x  ( K )  
measurements :  

Lup i s  a measure  o f  t h e  Snow o r  i c e  s u r f a c e  t e m p e r a t u r e .  Assuming 
a s u r f a c e  e m i s s i n i t y  o f  1 ( b l a c k  b o d y ) /  t h e  s u r f a c e  t e m p e r a t u r e  
r a n g e s  b e t w e e n  243 K i n  J u n e  and  271 K i n  December. The downward 
f l u x  i s  a l w a y s  b y  a b o u t  20w/m2 1 0 w e r ~  t h u s  r e s u l t i n g  i n  a  n e t  
t h e r m a l  r a d i a t i v e  l o s s  o f  t h e  s u r f a c e .  

4 . 9 . 3  Albedo ( F i g .  1 3 /  o n l y  1 9 8 2 )  

T h e  s u r f a c e  a l b e d o  i s  d e f i n e d  a s  1 0 0 ~ K u p / ~ d o w n  a n d  g i v e s  t h e  
f r a c t i o n  o f  s o l a r  r a d i a t i o n  r e f l e c t e d  a t  t h e  E a r t h ' s  s u r f a c e .  The 
Snow o r  i c e  s u r f a c e  a t  t h e  Georg-von-Neumayer S t a t i o n  h a s  a  v e r y  
h i g n  a l b e d o  b e t w e e n  8 0  a n d  9 0  % w i t h  n o t  much c h a n g e  o v e r  t h e  
y e a r  



4 . 9 . 4  R a d i a t i o n  Budget  ( F i g .  12b, o n l y  1982)  

T h e  differente o f  t h e  downward a n d  upward  r a d i a t i o n  f l u x e s  i s  
commonly r e f e r r e d  t o  as t h e  s u r f a c e  r a d i a t i o n  b u d g e t  

T h i s  f i g u r e  i n d i c a t e s  whe the r  r a d i a t i o n  p r o c e s s e s  f o r m  a n  e n e r g y  
s o u r c e  o r  s i n k  o f  t h e  Snow s u r f a c e .  

The mean a n n u a l  r a d i a t i o n  budge t  i s  n e g a t i v e  i n  p o l a r  r e g i o n s .  At  
t n e  Georg-von-Neumayer S t a t i o n  B  assumes s l i g h t l y  p o s i t i v e  v a l u e s  
d u r i n g  t h e  Summer months.  The  s i g n  c h a n g e s  o c c u r  a t  t h e  e n d  o f  
O c t o b e r  and i n  F e b r u a r y .  More d e t a i l s  on t h e  J a n u a r y  and  F e b u r a r y  
r a d i a t i o n  c h a r a c t e r i s t i c s  a r e  b e  e x p e c t e d  f r o m  t h e  f u t u r e  
measurements .  



Table 1: Meteoro log ica l  I n s t r u m e n t a t i o n ,  1981 

( a )  S y n o p t i c  Observa t ions  

Time schedu le :  

Coding : 

Inclucied Parameters :  

( b )  Hourly Mean Values  

Wind v e c t o r :  

A i r  t empera tu re :  

Three-hourly o b s e r v a t i o n s  a t  00, 03 ,  
06,  09,  12,  15 ,  1 8 ,  21 UT 

According t o  WMO s t a n d a r d  FM-11C 
SYNOP, extended by a  f i r s t  d a t a  g roup  
g i v i n g  y e a r  anÃ month of t h e  obser-  
v a t i o n  

V i s i ~ i l i t y ,  t o t a l  c loud coverage,  wind 
d i r e c t i o n ,  wind speed,  dir t e m 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  tendency,  c loud  
group (coverage  o f  lowest  cloud l a y e r ,  
t y p e s  of  low, medium h igh  and h igh  
c l o u d s  ) 

Cup anemometer and wind vane  hieÃŸ 
G Ã ¶ t t i n g e n  i n  17 m h e i g h  

Pt-100 t o g e t h e r  w i t h  a  s t a n d a r d  
psychrometer  (Lambrecht,  GÃ¶t t ingen  i n  
2 m h e i g h t  ( ' S t e v e n s o n  S c r e e n )  

Global  r a d i a t i o n :  Pyranometer (Eppley L a b o r a t o r i e s )  

R e g i s t r a t i o n :  Analogue; d i g i t i z a t i o n  was performed 
d u r i n g  t h e  d a t a  e v a l u a t i o n  



( a )  Syncptic Observations 

Time schedule: Three-hcurly chervations a t  00, 03, 09, 09, 12, 15, 
18, 21 UJ! 

According t o  WÂ standard F12-VII SXNOP, extended by a 
f i r s t  data group giving year and mth of the ctoser- 
vat ion 

Included Parameters: Visibility, t o t a l  cloud coverage, cloud heicjht, wind 
direction, wind speeÃ¤ a i r  tenperature, dew point 
tenperature, air pressure, pressure tendency, cloud 
group (coverage of lowest clouÃ layer, types of lw, 
medium high and high clouds) , present and past weather, 
snow&ift 

(b) Meteorological Mast 

Wind vector: Cup anenomster anÃ wind vane (Thiess, GÃ¼ttingen 
wind direction: i n  5 heigits  between 1 and 15 m 
wind sped: in 6 heights betw- 0.5 and 15 m 

Air tenperature: Pt-100 (LaTbrecht, m t i n g e n )  i n  6 heights between 
0.5 anÃ 15 m 

Reqistration 10 minute mans an d ig i t a l  cassettes 

N o t e :  Ihe actual sensor heights r k n e d  variable during the year due t o  Snow 
accumulation beneath the  nast 

(C)  Firn Tarperature 
Pt-100 (Lairibrecht, G5ttlngen) i n  6 depths between 
0.25 and 6 rn 

Registration: 

Note: Itie actual sensor depths remained s-at variable during the year due t o  
sncw accumulation; i n  general, an accunulation ra te  of about Im/year can 
be assumsd 

(d) Surface Observations 

Air pressure: Precision baronater (aneroid) (Hartmann & Braun, 
Hamburg) reduced t o  man sea level pressure 

Humidity : Hair hygrometer (ThieÃŸ m t i n g e n )  a t  about 2m above 
the  level  surface 

Global radiation: Pyranoneter ( ~ p p l e y  Laboratories ) 

Reflected solar radiation: Pyranometer (Eppley Laboratories ) 
Total radiation (up and down) : Pyrradiometer (~ange,  ~ e r l i n )  

Registration: 10 minute mans on d ig i t a l  cassettes 



Tabie 3: Archived meteorological data, 1981 and 1982 

(a) Synoptic Observations 

- Contents : Coded SYNOP messages from March 1981 to 
December 1982 

- Archive medium: Magnetic tape 
- Data amount: Approximately 24 kByte per month 

(b) Meteorological Mast 

- Contents: 10 minute means oÂ temperature, firn 
temperature, wind speed and direction, re- 
lative humidity, air pressure (after quali- 
ty control, with appropriate Sensor heights 
included) from March 1982 to December 1982 

- Archive medium: Magnetic tape 
- Data amount: Approximately 1.3 MByte per month 

(C) Radiation Measurements 

- Contents: 10 minute means of sunshine duration, glo- 
bal radiation, reflected solar radiation, 
down- and upward going thermal radiation, 
resultant radiation budget (after quality 
control) from March 1982 to December 1982 

- Archive medium: Magnetic tape 
- Data amount: Approximately 0.2 MByte per month 

(d) Hourly Mean Values (Climatological ~rchive') 

- Contents: Hourly mean values of air pressure, air 
temperature, relative humidity, 10 m wind, 
1 m firn temperature, all four radiation 
budgets (as computed from mast and radi- 
ation measurements) 

Note: Due to the reduced instrumentation in 1981 some of the pa- 
rameters are just Set to default values for 1981 

- Archive medium: Magnetic tape 
- Data amount: Approximately 0.7 MByte Per year 



Table 4 :  Monthly means and ex t remes ,  1 9 8 1  (from s y n o p t i c  obse r -  
v a t i o n s )  

1981 GEORG-VON-NEUMAYER 7 0 ' 3 7 ' s  0 B 0 2 2 ' W  ELEVATION 4 0  M 
J A N  FEB MAR APR MAY JUN JUL AUG SEP OCT NOV OEC YEAR 

AVERAGE 1 TEWERATURE 
(DEG C) 

1 AVERAGE MAXIMUM 
TEWERATURE 

(DEG C l  

TEWERATURE 
(DEG C) 

AVERAGE 1 REL. HUMIDITY 
1PERCENTl 

MAXIMUM 1 BEL. H U M I D I T I  
(DATEI 

MINIMUM 1 REL. HUMIDITY 
[DATE) 

AVERAGE 1 STATION PRESSURE 
(HPA) 

1 MAXIMUM PRESSURE 
(HPAI 
(DATEI 

PREVAIL ING 

D IRECT ION 

WIND SPEED 
IM/Sl  

AVERAGE 
SKY COVER 

(TENTM) 

NUMBER OF 
CLEAR 
DAYS 

NUMBER OF 
PARTLY CLOUDY 

DAYS 

NUMBER OF DAYS 
WITH V I S I B I L I T Y  

LESS TMAN 0.4 KM 

NUFEER OF DAYS 
W1 TH MODERATE 

SNOWDRIFT 

NUMBER OF DAYS 
WITH STRONG 

SNOWDRIFI 

DASHES I N D I C A T E :  NO OBSERVATIONS 

16 



F i g u r e  1 :  T i m e  s e r i e s  of month ly  mean t e m p e r a t u r e  ( a )  and 
p r e s s u r e  ( b )  t o g e t h e r  w i t h  t h e  r e s p e c t i v e  mon th ly  
ex t r eme  v a l u e s ,  1 9 8 1  (from s y n o p t i c  observations) 
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Figure 2s Histograms of total cloud coverage, 1981 (from synoptic 
observations 
(a) - ( J ) :  months March - December 1981 

(k) : entire year 1981 
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F i g u r e  3 :  H j - s t o g r a m s  of wind speed, 1981 (from synoptic observations 
(a) - ( J ) :  months March - December 1981 

(k): entire year 1981 
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Figure 4 :  Histograms of wind direction, 1981 (from synoptic 
observations) 
(a) - ( j ) :  months March - December 1981 

(k): entire year 1981 
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F i g u r e  5: Monthly means of  d a i l y  g l o b a l  r a d i a t i o n  c y c l e .  Numbers 
On curves  i n d i c a t e  r e s p e c t i v e  months,  1981  ( f rom hour ly  
g l o b a l  r a d i a t i o n  r e g i s t r a t i o n )  

G L O B A L  R A D I  A T  I ON W/M2 



Table  5: Monthly means and ex t remes ,  1 9 8 2  (from s y n o p t i c  o b s e r v a t i o n s )  

TEMPERATURE 
MINIMUM IDEG C l  

IDATEI  

AVERAGE MAXIMUM 
TEMPERATURE 

tDEG C l  

AVERAGE MINIMUM 
TEMPERATURE 

(DEG C l  

AVERAGE 
REL. HUMIDITY 

1PERCENTl 

MAXI MUM 
REL. HUMIDITY 

IDATEI  

MINIMUM 
REL. HUMIDITY 

IDATEI  

AVERAGE 
STATION PRESSURE 

IHPAI 

MAXIMUM PRESSURE 
(HPAI 
(DATEI 

MINIMUM PRESSURE 
(HPAI 
(DATEI 

PREVAIL ING 
WIND 

DIRECTION 

AVERAGE 
WIND SPEED 

IM/SI  

MAX. WIND VEL.  
IM/Sl (DEGI 

(DATEI 

AVERAGE 
SKY COVER 

(TENTHI 

NUMBER OF 
CLEAR 
DAYS 

NUMBER OF 
PARTLY CLOUDY 

DAYS 

ÃˆUMBE DF 
CLOUDY 
DAYS 

NUHBER DF DAYS 
WITH V I S I B I L I T Y  

LESS THAN 0 . 4  KM 

NUMBER OF DAYS 
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Figure  6 ;  Time s e r i e s  of  monthly mean t e m p e r a t u r e  ( a ) ,  p r e s s u r e  ( b ) ,  
r e l a t i v e  humidi ty  ( C )  and f i r n  t e m p e r a t u r e  a t  1 m d e p t h  ( d )  , 
1 9 8 2  ( f rom s y n o p t i c  o b s e r v a t i o n s ;  f i r n  t empera tu re  from 
10  minute  means r e g i s t r a t i o n )  

T E M P E R A T U R E  K 

f ' , I ' -- 

M A X I M U M  

MEAN 

M I N I M U M  

220 
J A N  FEB MAR APR MAY J U N  J U L  AUG S E P  OCT NOV OEC 

G E O R G - V O N - N E U M A Y E R - S T A T I O N  1982 

P R E S S U R E  H P A  

M A X I M U M  

M E A N  

M I N I M U M  

9 2 0  1 1 

J A N  FEB MAR APR MAY J U N  J U L  AUG S E P  O C T  NOV DEC 
G E O R G - V O N - N E U M A Y E R - S T A T I O N  1982 



R E L A T I V E  H U M I D I T Y  7. 
100 

M A X I  MUM 

MEAN 
8 0 

6 0 
M I N I M U M  

(6c) 

4 0 

20 

0  
JAN FEB MAR APR MAY J U N  J U L  AUG S E P  OCT NOV D E C  

G E O R G - V O N - N E U M A Y E R - S T A T I O N  1982  

F I R N  T E M P E R A T U R E  K 
270 

2 6 0  

2 5 0  

240 

- 1 ( I I I I I I 

- 

- 

- t 1 I P I 

J A N  FEB MAR APR MAY J U N  J U L  AUG S E P  OCT NOV D E C  
G E O R G - V O N - N E U M A Y E R - S T A T I O N  1982 



Figure 7: Histoqrams of total cloud coverage, I982 (from synoptic 
observations) 
(a) - (1) : months January - December 1982 

(m): entire year 1982 
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Figure 8: Histograms of wind speed, 1982 (from synoptic obser- 
vations ) 
(a) - (1) : months January - December 1982 

(m) ; entire year 1982  
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Figure 9: Histograms of wind direction, 1982 (from synoptic 
observations) 
(a) - (1): months January - December 1982 

(m): entire year 1982 
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Figure 1 1 :  Monthly means of daily global radiation cycle. Numbers 
On curves indicate respective months, 1982 (frorn hourly 
global radiation registration) 
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F i q u r e  1 2 :  Time s e r i e s  of monthly mean lonqwave r a d i a t i o n  f l u x e s  (a) 
and t h e  t o t a l  s u r f a c e  r a d i a t i o n  budqet (b) 
(from 1 9  minute mean r a d i a t i o n  r e q i s t r a t i o n )  
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Fiqure 13: Histograms of surface albedo, 1982 (from hourly 
radiation registration) 
(a) - (h) : months March - December I982 

without June and July 
(i) : entire year I982 
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1. Surface meteorological observations 

1.1 Synoptic meteorological observations 

1.1.1 Introduction 

From March 1981 to February 1982 three-hourly meteorological 
routine observations were carried out at GvN to provide real-time 
meteorological information for other Antarctic stations and 
meteorological data centres, to present background information 
for special research Programmes and to describe synoptic and 
climatological conditions at GvN for the planning of further 
research prograinmes . 

1.1.2 Observation period and couing 

Synoptic observations at GvN are available since February 1981 On 
a six-hourly basis. Since 5 April 1981 the routine observations 
have been extended to 00, 06, 09, 12, 15, 18 and 21 GMT. Under 
WMO station number 89002 the coded observations were broadcasted 
to the British Antarctic Survey Ã¼at centre at Grytviken at 00, 
12 and 18 GMT. A somewhat rnodified FM-llC SYNOP code was used 
until February 1982, when a new code was introducted by the MWO. 
On the average, the synoptic observation procedure was started 25 
minutes before t'ne full hour with the sequence recornrnended by the 
WMO . 

1.1.3 The measurinq site 

With regard to prevailing winds from east and south, the meteoro- 
logical mast was roounted on top of the south-easterly access 
tower of the wintering base. For logistic reasons, the meteorolo- 
gical screen bad to be installed about 40 metres to <he north of 
the base. 

1.1.4 Temperature measurements 

Temperature measurements were read off a normal psychrometer, 
maximum and minimum thermometers (W. Lambrecht KG, GÃ¶ttingen , a 
thermohygrograph (ThieÃ Klima, GÃ¶ttingen and several Pt-100 
resistance thermometers. These standard instruments were placed 
at 1.8 m above snow in a Stevenson screen, which had been 
modified for severe weather conditions by the British Antarctic 
Survey. 

Under normal weather conditions the instruments proved to be 
sufficiently ventilated and protected against radiation and 
dr ift ing snow. However , Ã¼urin periods with moderate, continuous 
Snow drift, the,instruments were frequently covered with snow. At 
very high wind Speeds the screen remained generally free of snow. 
Cleaning of the instruments during severe weather was sometimes 
problematic, but the temperature readings do not seem to be 
seriously falsified in general. 



O c c a s i o n a l l y ,  t h e  s c r e e n  was packed w i t h  snow, so t h a t  t h e  
thermohyqroqraph was c r i t i c a l l y  p e r t u r b e d .  Readinqs of  t h e  
maximum and minimum thermometers were qenera l ly  s t rong ly  a f f ec t ed  
by screen  v ib ra t ions  even a t  lower wind speeds. Also t h e  humidity 
measurements by means of hygro- and psychrometers f a i l e d  durinq 
severe  snow d r i f t .  

Most of t h e  m a l f u n c t i o n s  could  n o t  be e l i m i n a t e d  by r e p e a t e d  
rear ranqement  of t h e  i n s t r u m e n t s  w i t h i n  t h e  s c r e e n .  The o n l y  
in s t ru rnen t  t h a t  remained f r e e  oÂ Snow was an ad jus tab ly  mounted, 
b a r e  Pt-100 S e n s o r ,  whose r e a d i n q s  were r eco rded  e v e r y  two 
minutes within t h e  S ta t ion  with a  compensated analoque p r i n t e r  of 
t y p e  STDB 63 (Schenk,  Wien) .  A f t e r  c a r e f u l  c a l i b r a t i o n s  w i t h  
t h e s e  r e c o r d i n g s ,  r e l i a b l e  r ep l en i shmen t  of d e f i c i t  d a t a ,  
e s p e c i a l l y  of maximum and minimum temperatues,  was poss ib l e .  

A l l  thermometers  were p rov ided  w i t h  l a b o r a t o r y  c a l i b r a t i o n  
c e r t i f i c a t e s  and t h e y  were s u b j e c t e d  t o  r e p e a t e d  " i c e  p o i n t  
checks" during t h e  observat ion per iod:  absolu te  c a l i b r a t i o n s  were 
provided by Standard thermometers. 

1 .1.5 Hurnidity measurements 

Hurnidity measurements w i t h  c o n v e n t i o n a l  i n s t r u m e n t s  met g r e a t  
p r i n c i p a l  d i f f i c u l t i e s  due t o  t h e  p r e v a i l i n g  weather c o n d i t i o n s .  
Bes ides  t h e  above mentioned problems d u r i n g  d r i f t  per iods ,  a t  
t e m p e r a t u r e s  below -20Â° t h e  hygromete r s  responded o n l y  v e r y  
s l o w l y  t o  chanqes i n  r e l a t i v e  humidity,  a t  -40Â° the  l ag  became 
almost i n f i n i t e ,  makinq t h e  instrurnents p r a c t i c a l l y  u se l e s s .  This 
t r e n d  i s  s t r o n g l y  r e f l e c t e d  i n  comparisons of sumrner and winter  
hygrograms, t h e  l a t t e r  showing f r equen t ly  a  more o r  l e s s  s t r a i g h t  
l i n e  during co lder  per iods .  

With t h e s e  e x p e r i e n c e s ,  t h e  e v a l u a t i o n  of r e l a t i v e  humid i ty  
wi th in  t h e  synoptic  work was confined t o  per iods  with temperatues 
above -20Â° and no Snow d r i f t .  

1.1.6 Wind measurernents 

A s  f a r  a s  l o c a l  topography i s  concerned, t h e  s i t e  of t h e  base i s  
near ly  i d e a l ,  t h e  n e a r e s t  h i l l s  w i t h  v e r y  g e n t l e  s l o p e s  b e i n q  
abou t  5  km t o  t h e  no r thwes t  and s o u t h e a s t .  Thus, t h e  wind 
observa t ions  should be r ep re sen ta t ive  f o r  a  f a i r l y  l a rge  a rea .  

The anemometer and t h e  wind vane (ThieÃ Klima, GÃ¶ttinqen qave 
analogue recordinqs of a c t u a l  and 10 minute mean v a l u e s  of wind 
speed  up t o  40 m / s  and of  wind d i r e c t i o n s .  Wind speed was 
measured with a  3-cup anemometer of  t y p e  No. 43303 w i t h  op to -  
e l e c t r o n i c  s i g n a l  t r a n s m i s s i o n  and onse t  v e l o c i t y  of 0 .3 m/s a t  
i d e a l  cond i t i ons .  The d i r e c t i o n  of t h e  vane ( t y p e  No. 43120.12)  
was t r ansmi t t ed  by r e s i s t o r  Sensors .  Both instruments  were hea ted  
and mounted a t  t h e  top  of t h e  meteorological  mast 10 rn above t h e  
h i g h e s t  o b s t a c l e  i n  t h e  v i c i n i t y ,  corresponding t o  a  he ight  of 
18 m (March 1981) and 1 7  m (February 1982)  above t h e  l e v e l  snow 
s u r f a c e  s u r r o u n d i n q  t h e  base.  Audi t iona l ly ,  t h e  wind vector  was 
r eco rded  a t  a  h e i g h t  of  10 m (March 1981)  w i t h  a  mechanica l  
device of type  "Woelfle" (Lambrecht K G ,  GÃ¶t t inqen)  



For the greatest part of the observational period, the wind 
instruments worked satisfactorily, though for some shorter 
periods operational difficulties arose mainly due to severe 
weather conditions. Especially the "Woelfle" showed to be rather 
sensitive to icing by fine drift Snow particles penetrating to 
the inner moving Parts, causing the vane and the rotor to stop 
when the wind weakened after such periods. Severe rime and hoar 
frost formation caused additional malfunctions. Missing data due 
to failure of the electric System in the base, interference by 
radio signals ana service of the instruments could be success- 
fully replenished by the mechanical recordings. 

The influence of the near complex of the base on the presented 
wind data is difficult to estimate, but is considered to be of 
minor importance for climatological investigations, since the 
position of the meteorological mast with regard to the prevailing 
wind directions is quite favourable. The Snow accumulation 
beneath the mast was negligible, so that the height of the wind 
Sensors remained nearly constant, until the extension of the 
access shafts of the base on 19 January 1982 yielded a new 
instrument height of 19 m above the level snow surface. 

1.1.7 Pressure messurements 

For routine pressure measurements a precision meta1 aneroid, used 
as station barometer, as well as an ordinary barograph and 
microbarograph (all Lambrecht KG, GÃ¶ttingen were available . The 
synoptic data as well as Ã¤ail pressure extremes and three-hourly 
tendencies were based On the recording of the microbarograph, 
whose reliability was ensured by regular control readings with 
the standard aneroid. Final comparisons between the used 
standard aneroid and the recently calibrated barometers and 
hypsometers confirmed the consistency and the corrections 
applied, respectively. All instruments were mounted in a tempera- 
ted container inside the base. The altitude of the instruments 
amounted to approximately 40 m above sea level (B. Ritter, 
Braunschweig pers. communication). The pressure was reduced to 
mean sea level under the assumption of an isothermal atmosphere. 
This should be sufficiently accurate for mean pressure values, as 
due to the low elevation of the station the influence of an error 
in the mean temperature of the air column will be very small. 

1.1.8 Visibility estimates 

Observations of visibility according to the recommendations 
issued by the WMO were often practically impossible. Most 
hindering were the lack of visibility marks and unfavourable 
light or atmospheric conditions during the greater part of the 
year. For distances up to 700 m instrument huts, stakes, drums or 
other objects belonging to the station could be used as marks. 
Further away, the only marks were a line of empty drums along the 
route to the coast and some marked features of the landscape like 
the easily recognizable tongue of the ice shelf towards the east 
and the north, as well as icebergs and the profiles of ice hills 
to the southeast and northwest of the base. Refraction effects 
caused additional problems. With Snow drift and/or darkness two 



s p o t l i g h t s  mounted a t  t h e  b a s e  were t h e  o n l y  c l u e s  f o r  v i s i b i l i t y  
e s t i m a t e s .  Ev iden t ly ,  under  t h e s e  c i r c u m s t a n c e s  t h e  q u a l i t y  o f  
t h e  o b s e r v a t i o n s  depends v e r y  much On t h e  a b i l i t y  o f  t h e  o b s e r v e r  
t o  e s t i m a t e  v i s i b i l i t y  f r o m  t h e  " g e n e r a l  t r a n s p a r e n c y "  o f  t h e  
a t m o p s h e r e ,  t a k i n g  i n t o  c o n s i d e r a t i o n  t h e  c l e a r n e s s  o f  v i s i b l e  
o b j e c t s .  

1 .1 .9  OÅ¸servatio of c l o u d i n e s s  

S i m i l a r  o b s e r v a t i o n a l  d i f f i c u l t i e s  were met w i t h  t h e  o b s e r v a t i o n  
of c loud amount and c loud  t y p e .  

The t y p i c a l  " A n t a r c t i c "  problem t o  d e c i d e  whether t h e  sky  should  
b e  judged  t o  b e  c l e a r  o r  c o v e r e d  by a  v e r y  t h i n ,  t r a n s p a r e n t  
c i r r o s t r a t u s ,  i s  o f  minor  importance  a t  GvN, a s  such c o n d i t i o n s  
on ly  r a r e l y  occur red  and w e r e  judged  u n i f o r m a l l y  w i t h  0  o c t a s .  
Because  o f  m i s s i n g  c l u e s  r o u t i n e  e s t i m a t i o n s  o f  t h e  c loud  b a s e  
h e i g h t  canno t  b e  very  r e l i a b l e  and have  been oini t ted .  

1 .1 .10 E u a t i o n  anu cod in2  - of  t h e  s y n o p t i c  d a t a  

The p r e s e n t e d  d a t a  f o r  t e m p e r a t u r e ,  wind and a i r  p r e s s u r e  were 
re -eva lua ted  t o g e t h e r  w i t h  mean h o u r l y  a n d  d a i l y  e x t r e m e  v a l u e s  
f rom 00  t o  24 GMT. These d a t a  a r e  n o t  n e c e s s a r i l y  i d e n t i c a l  w i t h  
t h e  r o u t i n e  s y n o p t i c  d a t a ,  a s  t h e y  a r e  based on a  f u l l  hour  t i m e  
s c a l e  ( 0 0 ,  0 3 ,  . . . , 2  1 GMT) c o n t r a r y  t o  t h e  o r i g i n a l  o b s e r v a t i o n s  
s t a r t i n g  On t h e  a v e r a g e  25 i n i n u t e s  b e f o r e .  C l e a r l y  t h i s  t i m e  
s h i f t  i n d u c e s  some d i f f e r e n c e ,  which, however, i s  assuined t o  b e  
o Â  minor  i m p o r t a n c e  f o r  c l i m a t o l o g i c a l  i n v e s t i g a t i o n s  d u e  t o  
t h e i r  s t a t i s t i c a l  n a t u r e .  S y n o p t i c  o b s e r v a t i o n s  c o n c e r n i n g  
c l o u d i n e s s  and v i s i b i l i t y  a r e  r e p o r t e d  a c c o r d i n g  t o  t h e  o r i g i n a l  
r o u t i n e  o b s e r v a t i ~ ~ s .  

A l l  s y n o p t i c  o b s e r v a t i o n s  were coded a c c o r d i n g  t o  recomrnendations 
i s s u e d  by t h e  WMO. 

1 .2  Measurement and e v a l u a t i o n  of mean h o u r l y  m e t e o r o l o g i c a l  d a t a  

From 29 J a n u a r y  1 9 8 1  t o  27 F e b r u a r y  1981 a i r  t e m p e r a t u r e ,  wind 
speed and d i r e c t i o n  a s  w e l l  a s  g l o b a l  r a d i a t i o n  and a l b e d o  were  
m o n i t o r e d  a t  t h e  f i e l d  camp, which  h a d  been e s t a b l i s h e d  dur ing  
c o n s t r u c t i o n  t i m e  about  700 m s o u t h e a s t  o f  t h e  w i n t e r i n g  b a s e .  
T e m p e r a t u r e  was measured  a t  1 . 8  m h e i g h t  above t h e  snow s u r f a c e  
us ing v e n t i l a t e d  p l a t i n u m  r e s i s t a n c e  thermometers ,  p r o t e c t e d  w i t h  
d o u b l e  r a d i a t i o n  s h e l t e r s  ( A .  Trawoeger, I n n s b r u c k ) .  Wind speed 
and wind d i r e c t i o n  w e r e  r e c o r d e d  a t  3 . 1  m h e i g h t  w i t h  a  c u p  
anemometer o f  t y p e  DWR 202 ( D i d c o t  I n s t r u m e n t s ,  Abingdon: r eed  
c o n t a c t s ,  o n s e t  v e l o c i t y  0.2 m / s )  and w i t h  a  vane of  t y p e  DWD 102 
( 1 6  by r e e d  c o n t a c t s  s w i t c h a b l e  r e s i s t o r s ,  y i e l d i n g  32 g r a -  
d a t i o n s ) .  R a d i a t i o n  i n s t r u m e n t s  w i l l  b e  d e s c r i b e d  i n  s e c t i o n  2  o f  
t h i s  r e p o r t  i n  d e t a i l .  



5 a n d  2 m i n u t e  d a t a  w e r e  c o n t i n u o u s l y  r e c o r d e d  w i t h  a d i g i t a l  
m o n i t o r i n q  s y s t e m  M i c r o d a t a  M200U, M200L ( M i c r o d a t a  L t d . ,  
R a d l e t t )  e x c e p t  f o r  t h e  p e r i o d s  22 F e b r u a r y  1981 and 2 7  F e b r u a r y  
1981 t o  1 March 1981,  when t h e  s y s t e m  b r o k e  down due  t o  d i f f i c u l -  
t i e s  w i t h  t h e  ene rgy  s u p p l y .  

When t h e  w i n t e r i n g  s t a t i o n  h a d  b e e n  comple t ed  a t  2 March 1981,  
t h i s  m e t e o r o l o g i c a l  f i e l d  s t a t i o n  was  p a r t l y  t r a n s f e r r e d  a n d  
i n t e g r a t e d  i n t o  t h e  d e s e r i b e d  m e t e o r o l o g i c a l  s t a t i o n  a t  t h e  
b a s e .  E v a l u a t i o n  o f  mean h o u r l y  v a l u e s  d u r i n g  t h e  o v e r w i n t e r i n g  
y e a r  w a s  p e r f o r m e d  b y  g r a p h i c a l  inethods a p p l i e d  t o  t h e  a n a l o g u e  
r e c o r d i n g s .  

1 . 3  Summary o f  c l i m a t o l o g i c a l  f e a t u r e s  

1 . 3 . 1  Tempera tu re  

T h e  d a i l y  t e m p e r a t u r e  maximum m o s t l y  f a l l s  i n t o  t h e  p e r i o d  1 2  t o  
1 8  GMT d u r i n g  t h e  s u n l i g h t  s e a s o n .  W i t h  t h e  s u n ' s  i n f l u e n c e  
v a n i s h i n g  d u r i n g  t h e  d a r k  s e a s o n  , t h e  more l a r g e - s c a l e  temper-  
a t u r e  f l u c t u a t i o n s  c a u s e  a  t e n d e n c y  f o r  t h e  d a i l y  t e m p e r a t u r e  
maximum o c c u r r i n g  a t  t h e  t i m e  o f  t r a n s i t i o n  from one  day  t o  t h e  
n e x t ,  which i s  p a r t l y  r e f l e c t e d  e v e n  i n  m o n t h l y  means  o f  t h r e e  
h o u r l y  t e m p e r a t u r e s  as i l l u s t r a t e d  i n  F i g u r e  1. A d d i t i o n a l l y ,  t h i s  
f i g u r e  shows month ly  means o f  d a i l y  v a r l a t i o n s  up  t o  5OC t o  b e  
c o n f i n e d  t o  t h e  s u n l i g h t  s e a s o n .  

F i g u r e  2 ( l o w e r  p a r t )  p r e s e n t s  t h e  a n n u a l  C o u r s e  o f  t h e  d a i l y  
mean t e m p e r a t u r e .  I t  c l e a r l y  shows t h e  g r e a t  t e m p e r a t u r e  v a r i a b i -  
l i t y  d u r i n g  t h e  w i n t e r  h a l f  y e a r  a n d  t h e  s e a s o n a l  t e m p e r a t u r e  
c h a n g e .  E x t r e m e  i n t e r d i u r n a l  t e m p e r a t u r e  v a r i a t i o n s  o f  more t h a n  
1 8 O C  a r e  n o t  uncommon d u r i n y  t h e  w i n t e r  months .  Both t h e  s m a l l e r  
i n t e r d i u r n a l  c h a n g e  a n d  i t s  r e a u c e d  v a r i a b i l i t y  i n  summer a r e  
most l i k e l y  l i n k e d  t o  t h e  d o m i n a t i n g  r o l e  o f  t h e  y e a r l y  s o l a r  
i r r a d l a n c e  c y c l e .  

F i g u r e  3 shows s e a s o n a l  and y e a r l y  t e m p e r a t u r e  h i s t o g r a m s .  Excep t  
f o r  t h e  c e n t r a l  Summer m o n t h s ,  t h e  d e c r e a s e  o f  t h e  o b s e r v e d  
f r e q u e n c i e s  t o w a r d s  l o w e r  t e m p e r a t u r e s  i s  v e r y  s l o w  and  i r r e g u -  
l a r .  The skewness  o f  t h e  s u m e r  d i s t r i b u t i o n  i s  w e l l  p r o n o u n c e d .  
T h i s  p r o p e r t y  may b e  a s s o c i a t e d  w i t h  a " t e m p e r a t u r e  b a r r i e r "  a t  
OÂ° which i s  t y p i c a l l y  c r e a t e d  by e x t e n s i v e  snow f i e l d s .  

A c o r r e l a t i o n  o f  mean t e m p e r a t u r e  a n d  w i n d  d i r e c t i o n  c l e a r l y  
r e f l e c t s  t h e  dominant  r o l e  o f  e a s t e r l y  winds  t h r o u g h o u t  t h e  y e a r  
( F i g u r e  4 ) .  T h e  mean a n n u a l  t e m p e r a t u r e  is more  o r  l e s s  t h e  
t e m p e r a t u r e  a s s o c i a t e d  w i t h  e a s t e r l y  w i n d s .  Dur ing  w i n t e r ,  s o u t h  
winds  d e t e r m i n e  t h e  minimum t e r n p e r a t u r e s  ( e s p e c i a l l y  t h e  a b s o l u t e  
minima) .  Summer minimum t e m p e r a t u r e s  a r e  more o r  l e s s  gove rned  by  
West  w i n d  c o n d i t i o n s .  Maximum t e m p e r a t u r e s  n e v e r  o c c u r r e d  w i t h  
s o u t h e r l y  w i n d s ,  as e s p e c i a l l y  d u r i n g  t h e  w i n t e r  months o n l y  e a s t  
w i n d s  may b e  s t r o n g  e n o u g h  t o  b r e a k  u p  t h e  s t r o n g  s u r f a c e  
I n v e r s i o n .  T h i s  may e x p l a i n  t h e  s t r o n g  c o r r e l a t i o n  b e t w e e n  h i g h  
wind s p e e d s  and  h i g h  t e m p e r a t u r e s ,  t o o .  

F i q u r e  4  s u q g e s t s  t h e  d i v i s i o n  i n t o  a  " m a r i t i m e "  and  a  " c o n t i n e n -  
t a l "  s e c t o r  b y  t h e  ENE-WSW r u n n i n g  c o a s t  l i n e  w i t h i n  t h e  G v N  
r e g i o n .  

7 



F i g u r e  1: Monthly rneans o f  3 -hour ly  t e m p e r a t u r e s  
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Figure 2: Climatic elements at GvN Station during 1981/82 



GEORG-VON-NEUMAYER STATION 1981/82 

Figure 3: Yearly and seasonal histogram of temperature. 
Mar. 81 - Aug. 81, Sep. 81 - Feb. 82; 
lower fig.: Mar. 81 - Feb. 82 



F i g u r e  4: Mean a i r  t e m p e r a t u r e  f o r  d i f f e r e n t  wind d i r e c t i o n s  



C o m p a r i s o n  o f  t h e  a n n u a l  Cour se  o f  rnonthly mean t e m p e r a t u r e s  a t  
GvN w i t h  t h e  n e i g h b o u r i n g  A n t a r c t i c  c o a s t a l  s t a t i o n s  ( F i g u r e  5 ) 
s h o w s  a g a i n  t h e  ex t r eme  " c o r e l e s s n e s s "  o f  t h e  1981 w i n t e r  a t  GvN 
w i t h  e x t r a o r d i n a r i l y  h i g h  J u l y  a n d  A u g u s t  t e m p e r a t u r e s .  F u t u r e  
c o n t i n u a t i o n  o f  t h e  o b s e r v a t i o n s  w i l l  smooth t h a t  p i c t u r e  t o  a 
c e r t a i n  d e g r e e .  A s  f a r  as mean a n n u a l  t e m p e r a t u r e s  a r e  c o n c e r n e d  
c o m p a r i s o n  w i t h  Maudheim a n d  S a n a e  or w i t h  t h e  GvN r e c o r d  
1982-1985 i n d i c a t e s  t h a t  t h e  1 9 8 1 / 8 2  p e r i o d  h a d  b e e n  a n  e x t r a -  
o r d i n a r i l y  warm o n e  ( S c h w e r d t f e g e r ,  1 9 7 0 ,  G .  Koen ig ,  1983 and  
J. Schug,  1985,  P e r s .  comrnunica t ion) .  

As shown b y  F i g u r e  6 ,  rnonth ly  means o f  wind s p e e d  v a r i e d  d u r i n g  
1981/82 be tween 7 .3  m / s  ( F e b r u a r y  1982)  a n d  13 .4  m / s  ( J u l y  1 9 8 1 ) ,  
t h e  mean a n n u a l  w i n d  s p e e d  r e a c h e d  1 0 . 4  m / s ,  which i s  f a r  above  
c o r r e s p o n d i n g  v a l u e s  o b s e r v e d  a t  t h e  n e i g h b o u r i n g  c o a s t a l  
s t a t i o n s  S a n a e  o r  H a l l e y  Bay ( S c h w e r d t f e g e r ,  1 9 7 0 ) .  The  y e a r l y  
mean and t h e  y e a r l y  v a r i a t i o n s  are b e s t  comparab le  t o  c o n d i t i o n s  
a t  N o v o l a z a r e v s k a y a  ( 7 0 ' 4 6 ' s  1 1 Â ° 4 9 ' E )  D u r i n g  s e v e r e  w i n t e r  
s t o r m s  wind s p e e d  o f t e n  e x c e e d e d  40  m / s ,  o n  t h e  a v e r a g e  a t  1 7  
d a y s  p e r  month more t h a n  1 5  m / s  were  r e a c h e d .  

Mean wind s p e e d s  f o r  e a c h  d i r e c t i o n  sector and d i f f e r e n t  p e r i o d s  
a r e  shown i n  F i g u r e  7 .  A m o u n t i n g  t o  a b o u t  1 5  m / s ,  h i g h e s t  mean 
winds  o c c u r r e d  t h r o u h o u t  t h e  y e a r  w i t h  ESE winds ,  f o l l o w e d  by WSW 
winds  o f  1 0  m / s  on t h e  a v e r a g e .  S ~ u ~ h e r l y  winds  r e a c h e d  t y p i c a l l y  
a b o u t  6 m / s ;  r e g a r d i n g  t l i e  d i r e c t i o n s  f r o m  West  t o  n o r t h ,  t h e  
number  o f  c a s e s  i s  s o  s m a l l ,  t h a t  t h e  means  h e r e  may d e v i a t e  
s u b s t a n t i a l l y  f rom t h e i r  t y p i c a l  v a l u e s .  J u d g i n g  by t h e  a v a i l a b l e  
d a t a ,  t h e  mean winds a r e  r e l a t i v e l y  low f o r  t h e s e  d i r e c t i o n s .  

Y e a r l y  and s e a s o n a l  f r e q u e n c y  d i s t r i b u t i o n s  o f  w i n d  s p e e d  a r e  
p r e s e n t e d  i n  F i g u r e  8. The GvN a i s t r i b u t i o n  i s  v e r y  s i m i l a r  t o  t h a t  
of  Maudheim, s o  t h a t  b o t h  may b e  judged t o  b e  o f  t h e  " c y c l o n i c "  
t y p e .  

The wind d i s t r i b u t i o n  may b e  d i v i d e d  i n t o  t h r e e  g roups :  e a s t e r l y ,  
s o u t h e r l y  and w e s t e r l y  w i n d s .  T h i s  g e n e r a l  p i c t u r e  i s  s u g g e s t e d  
b y  F i g u r e  9 ,  s h o w i n g  r e l a t i v e  f r e q u e n c i e s  o f  wind d i r e c t i o n s  as 
o b s e r v e d  d u r i n g  1981/82 .  Throughout  t h e  y e a r  maximum f r e q u e n c i e s  
a r e  a s s o c i a t e d  w i t h  e a s t e r l y  w i n d s  i n  f r o n t  o f  a p p r o a c h i n g  low 
p r e s s u r e  s y s t e m s  which u n d e r l i n e s  t h e i r  d o m i n a n t  r o l e  f o r  a i r  
t r a n s p o r t  o v e r  GvN, as h i g h e s t  mean v e l o c i t i e s  a l s o  o c c u r  w i t h i n  
t h i s  s e c t o r . A s  h a s  a l r e a d y  been  shown i n  t h e  t e m p e r a t u r e  o b s e r -  
v a t i o n s ,  F i g u r e  9 c l e a r l y  d e m o n s t r a t e s  t h e  i n c r e a s e  o f  w e s t e r l y  
winds i n  t h e  summer h a l f  y e a r .  

A s  f a s  a s  c a n  b e  j u d g e d  f r o m  t h e  f e w  s y n o p t i c  d a t a ,  p e r s i s t e n t  
s o u t h e r l y  winds  seein t o  b e  c l o s e l y  c o n n e c t e d  w i t h  a  h i g h  p r e s s u r e  
a r e a  o v e r  t h e  E a s t e r n  W e d d e l l  S e a  a n d  a d j a c e n t  r e g i o n s  o f  t h e  
c o n t i n e n t  . C e r t a i n l y  an  " i c e - s e a "  c i r c u l a t i o n  Sys tem a n d  k a t a b a -  
t i c  wind components  a r e  o f  i m p o r t a n c e  i n  t h i s  c o n t e x t .  

The v e r y  r a r e  n o r t h e r l y  w i n d s  a t  GvN, a r e  commonly a s s o c i a t e d  
w i t h  h i g h  p r e c i p i t a t i o n  a n d  i n t e n s i v e  a d v e c t i o n  o f  warm a i r  
masses .  



t l i l l l l l l l l l l l l  

Figure 5: Monthly mean a i r  temperatures  a t  s e l e c t e d  Anta rc t i c  
coas ta l  s t a t ions  



Figure 6 :  Monthly mean wind speeds a t  s e l e c t e d  An ta rc t i c  c o a s t a l  
s t a t i o n s  



Figure 7: Mean annual and seasonal wind Speeds for different 
direction sectors 



Georg -von- Neumayer Station 

- 

MAERZ 1981 -AUGUST 1981 - 
- SEPTEMBER 1981 -FEBRUAR 1982 

- 
- 

Haufigkeitsverteilung der Windgeschwindigkeit 

%Ã 

MAERZ 1981 - FEBRUAR 1982 1 

Haufigkeitsverteilung der Windgeschwindigkeit 

F i g u r e  8: Yearly and seasonal frequency distributions of wind 
speed 
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Figure 9: Yearly and seasonal frequency distributions of wind 
directions 



D u r i n g  1 9 8 l / 8 2  On 1 8 6  ( 4 9 )  d a y s  d r i f t i n g  Snow f r o m  t h e  e a s t  
( w e s t )  h a s  b e e n  o b s e r v e d ,  y i e l d i n g  t o g e t h e r  235 d a y s  p e r  y e a r  
w i t h  d r i f t i n g  snow ( F i g u r e  1 0 ) .  T h i s  i s  a n  e x t r e m l y  h i g h  f i g u r e  
e v e n  f o r  A n t a r c t i c  c o a s t a l  c o n d i t i o n s  ( S c h w e r d t f e g e r ,  1 9 7 0 ) .  
E a s t e r l y  d r i f t s  m o s t  f r e q u e n t l y  o c c u r  d u r i n g  w i n t e r  and s p r i n g  
m o n t h s ,  w h e r e a s  maximum f r e q u e n c i e s  o f  t h e  g e n e r a l l y  w e a k e r  
w e s t e r l y  d r i f t s  w e r e  o b s e r v e d  d u r i n g  surnrner. D r i f t i n g  Snow i s  a  
common phenomenon f o r  wind s p e e d s  exceed ing  some 8 t o  1 4  m / s .  

1 . 3 . 3  P r e s s u r e  

T h e  a b s o l u t e  maximum o f  mean s e a  l e v e l  p r e s s u r e  d u r i n g  t h e  
1981/82 p e r i o d  o c c u r r e d  a t  t h e  end o f  a  s h o r t  i n t e r m e d i a t e  h i g h  
p r e s s u r e  p e r i o d ,  r e a c h i n g  1 0 1 6 . 5  h P a  o n  1 5  A u g u s t  1 9 8 1 .  T h e  
a b s o l u t e  minimum o f  946 .9  hPa  was o b s e r v e d ,  when t h e  c e n t r e  o f  a n  
i n t e n s i v e  s o u t h - m i g r a t i n g  d e p r e s s i o n  p a s s e d  GvN d i r e c t l y  on 9  
December 1 9 8 1 .  A s  shown i n  F i g u r e  1 1 ,  mean m o n t h l y  s e a  l e v e l  
M S L )  p r e s s u r e  v a r i e d  between 979.7 hPa (December) and 989.4 hPa 
( J a n u a r y ) ,  y i e l d i n g  an  a n n u a l  mean p r e s s u r e  o f  983.5 hPa .  Monthly 
means  a re  s u b j e c t  t o  r a t h e r  l a r g e  month t o  month  V a r i a t i o n s  
compared t o  t h e  p r e s s u r e  r e c o r d i n g s  o f  n e i g h b o u r i n g  s t a t i o n s .  
T h i s  i s  c e r t a i n l y  d u e  t o  t h e  d o m i n a t i n g  i n f l u e n c e  o f  s y n o p t i c  
p r o c e s s e s  On a i r  p r e s s u r e  a n d  t h e  s h o r t  o b s e r v a t i o n a l  p e r i o d ,  
b o t h  l i m i t i n g  t h e  s i g n i f i c a n c e  o f  t h e  p r e s e n t e d  r e s u l t s .  

1 . 3 . 4  C l o u d i n e s s  

W i t h  a  maximum o f  6 . 4  o c t a s  a n d  a  minimum o f  4 . 3  o c t a s ,  t h e  
a n n u a l  v a r i a t i o n  o f  t h e  mean c l o u d  amount  a t  GvN i s  n o t  v e r y  
g r e a t .  F o r  t h e  surnrner p e r i o d ,  t h i s  one y e a r  r e c o r d  r e f l e c t s  t h e  
g e n e r a l  p i c t u r e  a t  n e i g h b o u r i n g  c o a s t a l  s t a t i o n s  q u i t e  w e l l ,  
w i n t e r  v a l u e s  r e m a i n  r e l a t i v e l y  h i g h  w i t h  f a i r l y  i r r e g u l a r  
v a r i a t i o n s .  The  f r e q u e n c y  d i s t r i b u t i o n  o f  c l o u d  a m o u n t s  i s  o f  
"Ui ' - shape  ( F i g u r e  1 2 ) ,  t h e r e f o r e  c l o u d  a m o u n t s  n e a r  t h e  mean 
v a l u e s  are n o t  v e r y  s u i t a b l e  a s  a  c l i m a t o l o g i c a l  c h a r a c t e r i s t i c .  
C o n s i d e r i n g  d a i l y  v a r i a t i o n s  o f  t h e  mean c l o u d  amount a t  GvN, 
o n l y  s l i g h t  s y s t e m a t i c  changes  d u r i n g  t h e  s u n l i g h t  s e a s o n  c a n  b e  
f o u n d .  The  t o t a l  c l o u d  amount  ( a s  w e l l  a s  t h e  amoun t  o f  l ow 
c l o u d s )  t e n d s  t o  b e  s m a l l e r  w i t h  t h e  g e n e r a l l y  weak s o u t h e r l y  
w i n d s  t h a n  w i t h  s t r o n g  e a s t e r l y  a n Ã ¤  p a r t i c u l a r l y ,  w i t h  weak 
n o r t h e r l y  winds .  These  f a c t s  a r e  e a s i l y  e x p l a i n e d  i n  t e r m s  o f  t h e  
c h a r a c t e r i s t i c  c h a n g e s  o f  w i n d  a n d  c l o u d i n e s s  t h a t  o c c u r ,  when 
f r o n t a l  sys t ems  p a s s  t h e  GvN r e g i o n .  A c c o r d i n g l y ,  w e s t e r l y  w i n d s  
a r e  o f t e n  c o n n e c t e d  w i t h  c l e a r  s k y  c o n d i t i o n s .  The  domina t ing  
i n f l u e n c e  o f  t h e  c l o u d  Cover On t h e  r a d i a t i o n  c o n d i t i o n s  w i l l  b e  
d e a l t  w i t h  b y  a d e t a i l e d  d i s c u s s i o n  o f  g l o b a l  r a d i a t i o n  i n  t h e  
n e x t  s e c t i o n .  



F i g u r e  10: Number o f  d a y s  ( N )  w i t h  o b s e r v e d  d r i f t i n g  Snow and 
p e r c e n t a g e  s h a r e s  o f  d i f f e r e n t  Snow d r i f t  

+weak t o  m o d e r a t e  ( n e a r  s u r f a c e ) ,  s t r o n g  
n e a r  s u r f a c e  
+weak t o  modera te  ( h i g h  r e a c h i n g ) ,  Ã‘+->stron ( h i g h  

r e a c h i n g  ) 



Figure 11: Monthly MSL a i r  pressure a t  selected Antarctic coastal  
s t a t ions  



Figure 1 2 :  Mean monthly cloud amount ( o r d i n a t e )  and percentage 
sha r e s  f o r  d i f f e r e n t  c l a s s e s  oÂ cloud Cover ( t o t a l  
column i s  100 % each) 



2. Global radiation 

2.1 Introduction 

2.1.1 Measurement period 

Shortwave radiation fluxes were recorded at GvN as Part of the 
meteorological Programme. Continuous data were obtained from 
March 1981 to February 1982; the measurements were continued and 
extended by the following overwintering team (G. KÃ¶nig J. Kipf- 
stuhl). The data set is nearly continuous except for gaps due to 
building operations at the base during 19 and 20 January 1981. 

2.1.2 The measuring site 

The radiometers were mounted at the meteorological mast situated 
at the southeast Corner of the base. The corresponding height of 
the instruments was 2 m above the foot of the mast, i.e. 4 m 
above the ridge of the tube and 9 m above the undisturbed snow 
surface in the vicinity of the base. The extension of the access 
shafts in January 1982 led to a new Instrument height of 11 m 
above the surface. Errors in measurement of global radiation 
caused by partial shading of the instruments through the mast 
could be easily identified and safely corrected by interpolation, 
as they never lasted more than a few minutes. 

2.1.3 Units 

Calibration of the used instruments and evaluation of the 
recordings were performed in terms of SI-units following the 
recommendations of the International Pyrheliometer Comparisons 
(IPC IV) in Davos, 1975 (Froehlich, 1977, Bolle, 1982). The mean 
value of the solay constant was taken as 1370 w/m2 (Bolle, 1982). 

2.1.4 Astronomical conditions 

Solar altitudes, maximum posible sunshine duration and extra- 
terrestrial solar irradiance were calculated for the geographical 
coordinates of GvN (70Â°37' 8'22'W). Influences of atmospheric 
refraction were considered to be small and have been neglected. 
Hourly and daily sums of extraterrestrial insolation at actual 
solar elevation have been calculated using the Milankovitch 
formula. 

The most striking astronomical features at GvN are summarized as 
follows : 

- maximum solar altitude: 42.7" at local noon of 22 December 
- minimum solar altitude: -4.2" at local noon of 21 June 
- sun stays above the horizon from 19 November to 24 January 
- sun stays below the horizon from 17 May to 27 July 
- maximum daily sum of extraterrestrial insolation: 

45.0 M J / ~ ~  On 22 December 

The isopleth diagram in Figure 13 gives an idea of the light 
conditions in different seasons at GvN. 



Fiqure 13: Solar elevations at GvN (without refraction) 



2.2 I n s t r u m e n t a t i o n ,  c a l i b r a t i o n  and e v a l u a t i o n  p rocedure  

2 .2 .1  Ins t ruments  

G l o b a l  r a d i a t i o n  was measured w i t h  an Eppley pyranometer  of  t y p e  
PSP No. 20313 F3. The r e c o r d i n g  d e v i c e ,  a  c o m p e n s a t e d  a n a l o g u e  
p r i n t e r  STDB 6 3  ( S c h e n k ,  Wien) was i n s t a l l e d  w i t h i n  t h e  base ,  a  
r e c o r d i n g  i n t e r v a l  of  2  minutes  p e r  scan  was chosen.  Ac t inomet r i c  
measurements  f o r  c a l i b r a t i o n s  o f  t h e  P y r a n o m e t e r s  and  f o r  
c a l c u l a t i o n  o f  t h e  d i r e c t  s o l a r  and d i f f u s e  r a d i a t i o n  componen t s  
w e r e  p e r f o r m e d  w i t h  a  L i n k e - F e u s s n e r  P a n z e r a k t i n o m e t e r  
(Kipp & Zonen, cCMl No. 6 6 0 1 3 3 )  and m o n i t o r e d  w i t h  a n  a d a p t e d  
n e e d l e  g a l v a n o m e t e r  ( G o s s e n  No. 267-631)  and  w i t h  a  d i g i t a l  
mul t imeter  ( P h i l i p s ) .  

2.2.2 C a l i b r a t i o n  

S e n s i t i v i t y  a s  w e l l  a s  t e m p e r a t u r e  d e p e n d e n c e  o f  t h e  u s e d  
ac t inomete r  have  beeil l a s t  ae te rmined  i n  1969 i n  Davos. R e p e a t e d  
c o m p a r i s o n s  a t  t h e  M e t e o r o l o g i c a l  I n s t i t u t e  i n  Innsbruck d u r i n g  
w i n t e r  1983 w i t h  t h e  r e c e n t l y  a t  Davos r e c a l i b r a t e d  Panzerak t ino-  
m e t e r  CM1-78 showed t h a t  t h e  s e n s i t i v i t y  of  t h e  CM1-66 shou ld  b e  
c o r r e c t e d  by 2 .9%.  Reasons f o r  t h i s  c o r r e c t i o n  a r e  a g e i n g  o f  t h e  
t h e r m o p i l e  a n d  o f  t h e  f i l t e r s .  Tempera tu re  dependence remained 
unchanges w i t h i n  t h i s  p e r i o d .  

Eva lua t ion  o f  t h e  s r e s e n t e d  d a t a  was performed w i t h  a  s e n s i t i v i t y  
o f  1 9 . 8 9  v / w ~ "  a t  OÂ° and a  t e m p e r a t u r e  d e p e n d e n c e  o f  
-0.13%/ 'C. For  m e a s u r e m e n t s  w i t h  t h e  Gossen  m i l l i v o l t i n e t e r ,  a  
s e n s i t i v i t y  o f  1 1 . 6 5  v / w ~ " ~  a t  OÂ° was assumed b y  t a k i n g  
i n t r i n s i c  r e s i s t a n c e  i n t o  accoun t .  

For t h e  Epple pyranometer t h e  manufacturer  gave a  s e n s i t i v i t y  of 
1 0 . 9 7  V/Wm-3, which shou ld  be n e a r l y  independent  of t empera tu re  
due t o  s u i t a b l e  combinat ion o f  t e m p e r a t u r e  d e p e n d e n t  i n t r i n s i c  
r e s i s t o r s .  C a r e f u l  t i e l d  c a l i b r a t i o n s  d u r i n g  1981 a t  GvN us ing  
t h e  shading method a t  d i f f e r e n t  s o l a r  a l t i t u d e s ,  a z i m u t h s  and 
i n s t r u m e n t  t e m p e r a t u r e s  i n d i c a t e d  t h a t  t h e  s e n s i t i v t y  s p e c i f i e d  
by t h e  m a n u f a c t u r e r  h a d  t o  b e  c o r r e c t e d  by  1 7 . 4  % f o r  s o l a r  
e l e v a t i o n s  g r e a t e r  t h a n  15'.  S i g n i f i c a n t  i n f l u e n c e s  of  ins t rument  
t empera tu re  o r  o r i e n t a t i o n  were no t  found.  

C a l c u l a t i o n  of s e v e r a l  r a d i a t i o n  components, e . g .  t h e  remarkably 
c o n s t a n t  r e l a t i o n  o f  g l o b a l  c l e a r  s k y  r a d i a t i o n  t o  e x t r a -  
t e r r e s t r i a l  I n s o l a t i o n  on t h e  b a s i s  of h o u r l y  and d a i l y  v a l u e s ,  
was used a s  a  f i r s t  t e s t  of t h i s  c o r r e c t i o n .  T h e s e  c a l c u l a t i o n s  
c o n f i r i n e d  t h e  new c a l i b r a t i o n  f a c t o r  q a i n e d  by  t h e  s h a d i n g  
method. With t h e s e  e x p e r i e n c e s  t h e  e v a l u a t i o n  o f  t h e  p r e s e n t e d  
d a t a  was p e r f o r m e d  u s i n g  a  c o r r e c t e d  s e n s i v i t y  of  t h e  PSP 20313 
F3 o f  9 .06  v / w ~ " ~  i n d e p e n d e n t  of  s o l a r  p o s i t i o n  and ins t rument  
t empera tu re .  



2.2.3 Evalua t ion  of r a d i a t i o n  d a t a  

E v a l u a t i o n  o f  mean h o u r l y  g l o b a l  r a d i a t i o n  was done by g r a p h i c  
i n t e g r a t i o n  o f  t h e  2 m i n u t e  r e c o r d i n g s ,  which  f i r s t  h a d  t o  b e  
c o r r e c t e d  f o r  d i s t u r b a n c e s  c a u s e d  by r a d i o  s i g n a l s  and by Snow 
and r i m e  d e p o s i t i o n  on t h e  g l a s s  hemisphere  o f  t h e  p y r a n o m e t e r .  
T h i n  l a y e r s  o f  h o a r  f r o s t  o r  r ime seem t o  i n c r e a s e  t h e  s i g n a l  by 
i n c r e a s i n g  t h e  d i f f u s e  s c a t t e r i n g  o f  t h e  d i r e c t  r a d i a t i o n .  The 
d i f f u s e  s k y  r a d i a t i o n ,  h o w e v e r ,  i s  n o r m a l l y  d e c r e a s e d  i n  t h e  
p r e s e n c e  o f  f r o s t  o r  r i m e  ( L i l j e q u i s t ,  1 9 5 6 ,  Hoinkes ,  1 9 7 0 ) .  
Ex t reme f a l s i f i c a t i o n s  o f  t h e  s i g n a l  were observed a t  c l e a r  sky  
c o n d i t i o n s  wi th  p r e v a i l i n g  s o u t h  wind p r o d u c i n g  h o a r  f r o s t  o n l y  
a t  t h e  windward s i d e  o f  g l a s s  h e m i s p h e r e ,  which g a v e  r i s e  t o  
a d d i t i o n a l  r e f l e c t i o n  o f  t h e  d i r e c t  s o l a r  r a d i a t i o n  t o  t h e  
Sensor .  

S i m i l a r  c o n d i t i o n s  were  o b s e r v e d  d u r i n g  weak w e s t  d r i f t  w i t h  
b r i g h t  sunsh ine  and cor responding  snow and r ime d e p o s i t i o n  a t  t h e  
w e s t e r l y  p o r t i o n  o f  t h e  q l a s s  h e r n i s p h e r e ,  t y p i c a l l y  producing 
g r e a t e s t  e r r o r s  d u r i n g  inorning h o u r s .  D u r i n g  p e r i o d s  o f  h e a v y  
d r i f t l e s s  s n o w f a l l  o r  d u r i n g  Snow s torms no s u b s t a n t i a l  depos i -  
t i o n  o f  snow o r  rime was observed .  The i n s t r u m e n t s  were  c h e c k e d  
s e v e r a l  t i m e s  a  d a y ,  and h o a r  f r o s t  and  r i m e  were  c a r e f u l l y  
removed . 
2.3 R e s u l t s  

2.3.1 Global  r a d i a t i o n  extremes 

Ext reme v a l u e s  were recorded on days  wi th  broken c loud coverage,  
c l e a r l y  r e f l e c t i n g  t h e  g r e a t  i n f l u e n c e  o f  i n c r e a s e d  d i f f u s e  s k y  
r a d i a t i o n  due t o  m u l t i p l e  r e f l e c t i o n  between t h e  Snow s u r f a c e  and 
t h e  c l o u d  b a s e  ( H a u r w i t z ,  1 9 4 8 , D e i r m e n d j a n  and  S e k a r a ,  1 9 5 4 ,  
L i l j e q u i s t ,  1 9 5 6 ,  M Ã ¶ l l e r  1965, Kuhn, 1973) .  Maximum d a i l y  Sums 
o f  g l o b a l  r a d i a t i o n  were  s t r o n g l y  c o r r e l a t e d  w i t h  c l e a r  s k y  
c o n d i t i o n s .  E x t r e m e l y  h i g h  d a i l y  Sums of g l o b a l  r a d i a t i o n  were 
observed On d a y s  w i t h  w e s t e r l y  w i n d s ,  c l e a r  s k y  and  weak snow 
d r i f t ,  which migh t  a l s o  b e  a n  i n d i c a t i o n  f o r  changed t u r b i d i t y  
c o n d i t i o n s  connected wi th  such  an  a i r  mass. Extremely low v a l u e s  
o f  g l o b a l  r a d i a t i o n  o c c u r r e d  on d a y s  w i t h  o v e r c a s t  s k y  
(As op, Ns) ,  s t r o n g  e a s t e r l y  Snow d r i f t  and Snow f a l l  ( F i g u r e  1 4 ,  
F i g u r e  1 5 ) .  

2.3.2 Global  r a d i a t i o n  and c l o u d i n e s s  

The amount o f  r a d i a t i o n  below a  c loud  i s  mainly determined by t h e  
h i g h  a l b e d o  of t h e  l a t t e r ,  b u t  a l s o  by t h e  a b s o r p t i o n  o f  r a d i a -  
t i o n  w i t h i n  t h e  c loud .  R e f l e c t i o n  a s  w e i l  a s  a b s o r p t i o n  depend on 
t h e  c l o u d ' s  t h i c k n e s s ,  l i q u i d  w a t e r  c o n t e n t  and d r o p s i z e  d i s t r i -  
b u t i o n .  A d d i t i o n a l  m u l t i p l e  r e f l e c t i o n  w i t h i n  t h e  c l o u d  and  
b e t w e e n  t h e  c l o u d  b a s e  a n d  t h e  Snow s u r f a c e  c o m p l i c a t e  t h e  
p r o b l e m .  I n  most  c a s e s  t h e  r e d u c t i o n  o f  g l o b a l  r a d i a t i o n  by 
c l o u d s  cannot  b e  p r e d i c t e d  unambiguously. F i g u r e  1 4  and  1 5  show 
t h e  r a t h e r  l a r g e  s c a t t e r  o f  d a t a  p o i n t s  f o r  t h e  dependance of 
g l o b a l  r a d i a t i o n  from cloud coverage .  



Figure 14: Daily totals of extraterr. Insolation resp. global 
radiation at GvN 



F i g u r e  15: R a t i o  o f  g l o b a l  r a d i a t i o n  t o  e x t r a t e r r .  i n s o l a t i o n  
( G / B  ) v e r s u s  c l o u d i n e s s ,  based on mean d a i l y  v a l u e s  



E x c e p t  i n  e a r l y  s p r i n g  and  l a t e  au tumn,  t h e  c l e a r  s k y  g l o b a l  
r a d i a t i o n  t y p i c a l l y  r e a c h e s  8 0  t o  83 % of  t h e  d a i l y  e x t r a t e r r e s -  
t r i a l  i n s o l a t i o n  ( F i g u r e  1 6 ) .  For t h e  e n t i r e  s u n l i g h t  p e r i o d  8 1  % 
is  a  r e p r e s e n t a t i v e  va lue .  L i l j e q u i s t  ( 1 9 5 6 ) ,  W e l l e r  ( 1 9 5 7 )  and  
Kuhn ( 1 9 7 5 )  r e p o r t  c o r r e s p o n d i n g  r e l a t i o n s  f o r  o t h e r  A n t a r c t i c  
s t a t i o n s ,  showing t h a t  G/B seems  t o  v a r y  c o m p a r a t i v e l y  l i t t l e  
w i t h  l a t i t u d e .  

C o n s i d e r i n g  t h e  g l o b a l  r a d i a t i o n  a t  d a y s  w i t h  o v e r c a s t  sky i n  
F i g u r e  1 6 ,  t h e  r a t i o n  G ~ / B  shows summer maxima a r o u n d  50 % ,  
d e c r e a s i n g  t o  30 % f o r  s p r i n g  and autumn.  On t h e  a v e r a g e ,  G8 
r e a c h e s  58 % of t h e  assumed i n t e n s i t y  w i t h  c l e a r  sky c o n d i t i o n s .  
S i m i l a r  r e l a t i o n s  G ~ / G ~  h a v e  b e e n  r e p o r t e d  f r o m  t h e  Maudheim 
r e g i o n  by L i l j e q u i s t  ( 1 9 5 6 ) .  D a i l y  v a r i a t i o n s  f o r  s e l e c t e d  
p e r i o d s  a t  GvN a r e  g iven  i n  F i g u r e  1 7 .  

G l o b a l  r a d i a t i o n  w i t h  a  d e n s e  o v e r c a s t  i s  a l m o s t  t h r e e  t i m e s  
g r e a t e r  o v e r  a n  e x t e n s i v e  snow f i e l d  i n  p o l a r  r e g i o n  t h a n  over  
da rk  ground o r  open s e a .  N a t u r a l  m a n i f e s t a t i o n s  a r e  two f e a t u r e s ,  
wnich  a r e  w e l l  known t o  e v e r y  p o l a r  t r a v e l l e r  - t h e  d a r k  sky  o f f  
t h e  c o a s t  and t h e  f e a r e d  p o l a r  whi te-out .  

2 .3 .3  Year ly  v a r i a t i o n  o f  q l o b a l  r a d i a t i o n  

F i g u r e  1 8  shows t h e  v a r i a t i o n  o f  t h e  r a t i o  o f  e x t r a t e r r e s t r i a l  
i n s o l a t i o n  t o  t h e  measured g l o b a l  r a d i a t i o n  th roughout  t h e  y e a r .  
The m o n t h l y  means reach  maximum va lues  around 65 % i n  s p r i n g  and 
auturnn. Th i s  may be  e x p l a i n e d  by  t 'he i n c r e a s e d  t r a n s p a r e n c y  o f  
t h e  a t m o s p h e r e  i n  s p r i n g  d u e  t o  d e c r e a s e d  v a p o u r  and  a e r o s o l  
c o n c e n t r a t i o n ,  when t h e  d i s t a n c e  t o  t h e  open s e a  i s  g r e a t e s t .  The 
autumn maxirnum seems t o  be  caused by t h e  dec reased  c l o u d i n e s s  i n  
February  and March, r e p r e s e n t i n g  t h e  c l i m a x  o f  t h e  c a l m  Summer 
c l i m a t e .  T h i s  g e n e r a l  t r e n d  i s  r e f l e c t e d  i n  o t h e r  c l i m a t e  
p a r a m e t e r s ,  t o o :  F e b r u a r y  a n d  March h a v e  l o w e s t  a v e r a g e  wind 
s p e e d s  and more s u n s h i n e  i n t e n s i v e  west-weather p e r i o d s ,  which 
a r e  c o n n e c t e d  w i t h  a  marked d e c l i n e  o f  p e r s i s t e n t  h e a v y  Snow 
d r i f t s  from t h e  e a s t .  

Mean monthly d i u r n a l  v a r i a t i o n s  of  t h e  g l o b a l  r a d i a t i o n  a r e  g i v e n  
by F i g u r e  19 .  Compar i son  o f  GvN d a t a  w i t h  t h o s e  f rom Maudheim 
shows good a g r e e m e n t  o f  m o n t h l y  t o t a l s  w i t h  t h e  e x c e p t i o n  o f  
somewhat lower November and December v a l u e s .  These s p r i n g  v a l u e s  
a r e  r e s p o n s i b l e  f o r  t h e  lower  y e a r l y  t o t a l  a t  GvN, amounting t o  
3 . 8 9  G J / ~ ~ ,  a l t h o u g h  t h e  e x t r a t e r r e s t r i a l  i n s o l a t i o n  a t  GvN i s  
h i g h e r  t h a n  a t  Maudheim. The r a d i a t i o n  c o n d i t i o n s  a t  GvN a r e  more 
c o m p a r a b l e  t o  t h o s e  o f  N o v o l a z a r e v s k a j a  ( 7 0 ' 4 6 ' s  l 1 Â ° 4 9 ' E  
(Schwerd t feger ,  1 9 7 0 ) .  T h i s  somewhat more  " m a r i t i m e "  p o s i t i o n  
( i n  a  s y n o p t i c  s e n s e )  a s  compared t o  Maudheim and ne ighbour ing  
A n t a r c t i c  c o a s t a l  s t a t i o n s  seems  t o  b e  e v i d e n t  a l s o  f r o m  r a d i -  
a t i o n  measurements  r e f l e c t i n g  l o c a l  c l o u d i n e s s  and  t u r b i d i t y  
c o n d i t i o n s .  

A c c o r d i n g  t o  Kuhn e t  a l .  ( l 9 7 7 ) ,  f o r  c o a s t a l  s t a t i o n s  n o r t h  o f  
72's monthly t o t a l  of  December r e p r e s e n t  abou t  22 % o f  t h e  y e a r l y  
t o t a l  o f  g l o b a l  r a d i a t i o n .  With 23 % t h i s  r e l a t i o n  is  found t o  b e  
t r u e  a l s o  f o r  c o n d i t i o n s  a t  GvN. 



Figure 16: Bimontly va lues  of r e l a t i o n s  between g loba l  r ad i a t i on  
On c l e a r  d a y s  ( G o ) ,  g loba l  r a d i a t i o n  On overcas t  days 
( G Â §  and e x t r a t e r r .  I n s o l a t i o n  ( B )  based On 'normal 
va lues '  ( i . e .  i d e a l  va lues  recorded i n  t h e  absence of 
snowfa l l  o r  Snow d r i f t )  
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F i g u r e  17 :  D a i l y  v a r i a t i o n  o f  g l o b a l  r a d i a t i o n  on s u c c e s s i v e  
c l e a r  and o v e r c a s t  Ã¼ay  



F i g u r e  18: A n n u a l  C o u r s e  o f  t l i e  r a t i o  g l o b a l  r a d i a t i o n  ( G )  
e x t r a t e r r e s t r i a l  I n s o l a t i o n  ( B )  
c r o s s e s :  mon th ly  mean v a l u e s  



Figure 19: Mean daily variation of global radiation 



2.3.4 D i f f u s e  c l e a r  sky r a d i a t i o n  

By s c r e e n i n g  t h e  Pyranometer from d i r e c t  s o l a r  r a d i a t i o n ,  a  g r e a t  
number of read ings  of d i f f u s e  c l e a r  s k y  r a d i a t i o n  was o b t a i n e d  
f o r  d i f f e r e n t  s o l a r  a l t i t u d e s  and t u r b i d i t y  c o n d i t i o n s .  T y p i c a l  
d i u r n a l  v a r i a t i o n s  a r e  d e m o n s t r a t e d  f o r  3  F e b r u a r y  1 9 8 2  i n  
F i g u r e  20. Noon v a l u e s  amount t o  97.1  ~ / m 2 ,  corresponding t o  1 4  % 
of t h e  measured g l o b a l  r a d i a t i o n .  C o n c e r n i n g  d a i l y  t o t a l s ,  t h e  
d i f f u s e  r a d i a t i o n  D amounts t o  17 % of t h e  g l o b a l  r a d i a t i o n  G on 
t h e  average.  

The d e p e n d e n c e  o f  t h e  r a t i o  D/G on s o l a r  a l t i t u d e  h  i s  shown i n  
F i g u r e  21. The i n c r e a s i n g  c o n t r i b u t i o n  o f  d i f f u s e  r a d i a t i o n  t o  
g l o b a l  r a d i a t i o n  a t  l a r g e r  r e l a t i v e  a i r  masses m may be  r e p r e -  
s e n t e d  f a i r l y  w e l l  by a  l i n e a r  r e g r e s s i o n  o f  t h e  fo l lowing  form: 

D/G = 0 .1  + 0.029 m , m = s e c  3 , J : s o l a r  z e n i t h  a n g l e  

T h i s  i m p l i e s  t h a t  a t  m = 31.0 ( =88.2') a l l  i n c i d e n t  r a d i a t i o n  i s  
d i f f u s e .  

Comparisons wi th  o t h e r  A n t a r c t i c  s t a t i o n s  ( F i g u r e  22) conf i rm t h e  
s u p p o s i t i o n  t h a t  a t  GvN a s  a  c o a s t a l  s t a t i o n  t h e  f r a c t i o n  o f  
d i f f u s e  s k y  r a d i a t i o n  i s  h i g h e r  t h a n  a t  i n l a n d  s t a t i o n s  (Kuhn e t  
a l . ,  1977) .  This  i s  e s s e n t i a l l y  due t o  a  h i g h e r  a e r o s o l  c o n c e n -  
t r a t i o n  and t o  a n  i n c r e a s e d  R a y l e i g h  s c a t t e r i n g ,  which  i s  
p r o p o r t i o n a l  t o  s u r f a c e  p r e s s u r e .  Moreover, t h e  va lue  of 1 4  % f o r  
t h e  r a t i o  D / G  may b e  n o t e d  a s  a  f u r t h e r  i n d i c a t i o n  f o r  t h e  
mentioned "marit ime" p o s i t i o n  o f  GvN. The agreement  o f  GvN and 
Maudheim d a t a  i s  r e m a r k a b l e ,  t h e  l a t t e r  showing t y p i c a l  summer 
v a l u e s  o f  17 % f o r  D/G. The conformity  o f  t h e  p r e s e n t e d  d a t a  i s  
a l s o  shown by c o m p a r i s o n  w i t h  R u s i n ' s  (1961)  surnmary, r e v e a l i n g  
t h a t  a t  most A n t a r c t i c  c o a s t a l  s t a t i o n s  12 - 1 5  % o f  t h e  c l e a r  
s k y  g l o b a l  r a d i a t i o n  a r e  d i f f u s e  sky r a d i a t i o n .  S i m i l a r  f i g u r e s  
were r e p o r t e d  f o r  A r c t i c  s t a t i o n s  by Diamond and G e r d e l  ( 1 9 5 6 ) ,  
Holmgren (1971) and Ambach ( 1 9 6 3 ) ,  Ambach and Mark1 ( 1 9 8 3 ) .  



Figure 20:  Daily va r i a t ion  of d i f f u s e  c l e a r  sky rad ia t ion  D resp.  
g lobal  r ad ia t ion  G as shown by mean hourly values frorn 
3 February 1982 



F i g u r e  2 1 :  R a t i o  o f  d i f f u s e  c l e a r  sky r a d i a t i o n  D t o  g l o b a l  
r a d i a t i o n  G v e r s u s  g l o b a l  r a d i a t i o n  G r e s p .  s o l a r  
e l e v a t i o n  h 



F i g u r e  22 :  R a t i o  o f  d i f f u s e  c l e a r  s k y  r a d i a t i o n  D t o  g l o b a l  
r a d i a t i o n  G v e r s u s  r e l a t i v e  a i r  mass rti a t  s e l e c t e d  
A n t a r c t i c  s t a t i o n s  
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