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Outlines:
• New Climate Change Tendencies in 

Atmospheric Circulation Regimes in NorthAtmospheric Circulation Regimes in North-
East Asia

• Current state of Russian RAOB network
• Suggestion to RAOB optimal design in SubSuggestion to RAOB optimal design in Sub 

Arctic Siberia
• Current state of Russian SYNOP network
• Finding in key areas to be covered by newFinding in key areas to be covered by new 

SYNOP stations 
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Short Historical ExcursionShort Historical Excursion



RAOB in So iet PeriodRAOB in Soviet Period

Siberian RAOB configuration in 1970-1989 
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RAOB Problems After 1998RAOB Problems After 1998
• Statistics: 1999:         4-7 sondes per dayp y
• 2000:     10-12 sondes per day
• 2001: 16 19 sondes per day• 2001:      16-19 sondes per day
• 2002:       22-24 sondes per day
• BUT: main problem is absence of regularity:
• 1999: only 2 stations provided daily regular datay p y g
• 2002: only 15 stations provided daily regular 

datadata



1999 O t b1999, October (Source: Meteo France database)

Daily Siberian sonde data available in October 1999y
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2003 January (Source: Meteo France database)2003, January (Source: Meteo France database)

Daily Siberian sonde data available in January 2003Daily Siberian sonde data available in January 2003
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January 2005January 2005

Sonde stations provided profiles twice per day (0 Z and 12 Z) in January 2005
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January 2007January 2007

Siberian RAOB configuration provided everyday 0Z and 12Z profiles in January 2007 
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January 2009

Regular RAOB at 31 stations in Siberia: January 2009Regular RAOB at 31 stations in Siberia: January 2009
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RAOB network configuration in g
Jan 2010



Nominal Sonde Network
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Complete in time (Green), Non-complete (Red) and Dead (Blue Crosses) Sonde reports for January, 2010
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Problem of RAOB optimization



Sufficient RAOB network
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O ti l i t l ti H500 RMS fi ldOptimal interpolation H500 RMS error field
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Climate GUAN



долгота

RUSSIAN  GUAN 
in 2003
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GUAN network in 2005
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Russian GUAN Optimization



долгота

80

20674
21982

60

ш
ир
от
а

30230

23472

21982
2426622271

ш
3254028698

35121

34731

0 20 40 60 80 100 120 140 160 180
Рис.      . Карта-схема сети ГУАН Росгидромета, включающей 10 станций

40

25042
20674

24266

2029280

22550
259543108823955

24507

35121

60

40 60 80 100 120 140 160 180
40

40 60 80 100 120 140 160 180
Рис.     . Карта опимальной сети  ГУАН Росгидромета, включающая 10 станций



Surface meteo networkSurface meteo network 
configuration (Jan 2010)g ( )



Nominal (black) and closed (red) meteorological stations
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Meteo network: regular (green), irregular (red) reports and dead (blue crosses) stations for Jan, 2010
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Analysis of information content
f t kof networks

based on meteorological fieldbased on meteorological field 
variabilityy



Surface SYNOP stations:
complete in time and non-

complete observations



Summer Surface Air Variability (C) and SYNOP networks: green - regular data, red - irregular data (January, 2010)
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Winter Surface Air Variability (C) and SYNOP networks: green - regular data, red - irregular data (January, 2010)
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All available surface stations



Surface meteo networks: green triangles-regular synop, red rombes - irregular synop, black crosses-closed, black circles-nominal existed 

SAT Variability and surface network configuration (winter)
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Surface meteo networks: green triangles-regular synop, red rombes - irregular synop, black crosses-closed, black circles-nominal existed 

SAT Variability and surface network configuration (summer)
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Surface meteo networks: green triangles-regular synop, red rombes - irregular synop, black crosses-closed, black circles-nominal existed 

SAT Variability and surface network configuration (spring)
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Surface meteo networks: green triangles-regular synop, red rombes - irregular synop, black crosses-closed, black circles-nominal existed 

SAT Variability and surface network configuration (autumn)
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Surface meteo networks: green triangles-regular synop, red rombes - irregular synop, black crosses-closed, black circles-nominal existed 

SAT Variability and surface network configuration 
(summer): Chukcha Peninsula
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SAT Variability and surface network configuration (winter): 
Chukcha Peninsula

Surface meteo networks: green triangles-regular synop, red rombes - irregular synop, black crosses-closed, black circles-nominal existed 

74

Chukcha Peninsula

72

2198221982

70
21978

21982

25034
25042

25044
25051

25062

25121 25123 25151 25173

25145

21965

25062

2517325123

66

68

la
tit

ud
e

25129 25138 25147

25248

25282

25325 25335 25356 25378 25399

25372

25145

2549625434

25138

25248

25399

25282

25325
25356 25378

64

25428 25469

25526 25538

25551
25561 25563

25591

25627 25648
25677

25656

25621

254965 3

25568

25428

2556325551
25594

25677

62

25677

25745

25767
25820

25932 25941
25954 25956

25777

25858

25821

25956

25677

25745

25932
25954

160 165 170 175 180 185 190 195
longitude

60

25954 25956



Surface zonal wind variability (m/s): winter (0 and 12 h)

Zonal Wind Variability and surface network configuration 
(winter): Chukcha Peninsula
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Surface meridional wind variability (m/s): winter (0 and 12 h). + -closed, o - up to 123 obs/month , triangles- more than 123 obs

Meridional Wind Variability and surface network configuration 
(winter): Chukcha Peninsula
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Air Humidity Variability and surface network configuration 
(summer): Chukcha Peninsula
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Conclusions
• Existed RAOB and SYNOP networks in 

Siberia is not uniformly distributed thereSiberia is not uniformly distributed – there 
are several gaps in informatively important 
d idomains:
Chukotka, Arctic coast, East Siberia (high 
latitudes)

• There is urgent necessity in additional e e s u ge t ecess ty add t o a
observations, especially in North-Eastern 
part of Siberia.part of Siberia. 
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