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The	
  purpose	
  of	
  the	
  work	
  

Development	
  of	
  technologies	
  of	
  collec1ng	
  
and	
  the	
  analysis	
  of	
  periodic	
  measurements	
  
of	
  parameters	
  of	
  the	
  atmosphere	
  pollu1on	
  
received	
   during	
   the	
   long	
   periods	
   of	
   1me	
  
on	
  posts	
  of	
  supervision	
  of	
  Kazakhstan	
  lies.	
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The	
  purpose	
  of	
  the	
  information	
  
environment	
  

This	
   informa1on	
   environment	
   is	
   designed	
   to	
  
automate	
   environmental	
  monitoring	
   of	
   air	
   quality	
  
in	
  the	
  Republic	
  of	
  Kazakhstan.	
  	
  

	
  It	
  provides:	
  
•  The	
  collec1on	
  of	
  informa1on	
  about	
  the	
  state	
  
of	
  air	
  basin	
  in	
  the	
  observa1on	
  points	
  on	
  the	
  
basis	
  of	
  air	
  samples	
  and	
  meteorological	
  
observa1ons;	
  
•  The	
  processing	
  of	
  observa1onal	
  data	
  and	
  the	
  
forma1on	
  of	
  accoun1ng	
  documenta1on	
  by	
  
choosing	
  the	
  right	
  algorithms	
  and	
  analyzing	
  the	
  
results	
  of	
  treatment.	
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The	
  tasks	
  in	
  	
  developing	
  the	
  information	
  
environment	
  

• To	
  centralize	
  the	
  accoun1ng	
  data	
  of	
  the	
  air;	
  	
  
• To	
  automate	
  the	
  calcula1ons	
  based	
  on	
  air	
  
pollu1on;	
  	
  

• To	
  reduce	
  the	
  processing	
  1me	
  of	
  incoming	
  
informa1on	
  from	
  the	
  monitoring	
  sites;	
  	
  

• To	
  improve	
  performance	
  of	
  informa1on	
  
exchange	
  with	
  external	
  objects	
  
Hydrometeorological	
  Monitoring	
  of	
  the	
  
environment	
  (observa1on	
  posts).	
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The	
  requirements	
  for	
  the	
  structure	
  and	
  

functioning	
  of	
  	
  	
  
	
  

The	
  system	
  should:	
  
• be	
  available	
  via	
  the	
  Internet;	
  
• unite	
  and	
  organize	
  the	
  experimental,	
  
heterogeneous	
  bibliographic	
  data	
  and	
  Internet	
  
resources;	
  

• support	
  different	
  ways	
  of	
  rendering	
  the	
  original	
  
data	
  and	
  calcula1ons;	
  

• be	
  easily	
  extensible;	
  
• ensure	
  the	
  integra1on	
  of	
  the	
  transforma1on	
  to	
  a	
  
common	
  data	
  storage	
  format.	
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Existing archives of meteorological data 
The name of the 
dataset 

organization Period of data Resolution of data The method of data 
assimilation 

The format of data 
files 

9092c Global 
Synoptic Network 

RIHMI-WDC ~1881-~2001 8 h.(up to 1935) 
6 h.(up to 1965) 
3 h. (since 1966 ) 
2095 / 223 stations 
(former Soviet 
Union) 

-  ASCII 

Special array of 
daily temperature 
and precipitation 

RIHMI-WDC ~1881-~2010 - ASCII 

NCEP/NCAR NCEP/NCAR 1951-2001 12 h., 2,5°×2,5° 
 

3D-Var GRIB 

NCEP/DOE AMIP 
II 

NCEP/DOE 1973-2003 6 h., 2,5°×2,5° 3D-Var NetCDF 

ECMWF ERA-40 ECMWF 1957.9-2002.8 6 h., 2,5°×2,5° 3D-Var NetCDF 
 

ECMWF ERA 
INTERIM 

ECMWF 1979-2010 6 h., 1,5°×1,5° 4D-Var NetCDF 
 

APHRODITE JMA JMA 1951-2007 1 h. 0,25°×0,25° interpolation NetCDF 6	
  



The	
  logical	
  data	
  model	
  
The	
  structure	
  of	
  the	
  metadata	
  

1.  Date	
  and	
  1me	
  of	
  measurement;	
  
2.  The	
  result	
  of	
  measurement;	
  
3.  The	
  sta1on,	
  which	
  was	
  measured	
  

•  geographic	
  coordinates.	
  
•  sta1on	
  type	
  (mobile,	
  fixed	
  ...).	
  

4.  The	
  object	
  of	
  measurement	
  (air,	
  dust,	
  wind,	
  
chemical	
  element	
  ...).	
  

5.  Measured	
  response	
  (the	
  impurity	
  concentra1on,	
  
air	
  temperature,	
  wind	
  direc1on	
  and	
  speed	
  ...).	
  

6.  The	
  tool,	
  which	
  was	
  measured.	
  
7.  A	
  method	
  of	
  processing	
  raw	
  data.	
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Diagram logical data model 
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The ICS architecture of Environmental  

data monitoring  
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Examples	
  of	
  statistical	
  analysis	
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Graph	
  of	
  daily	
  average	
  temperature	
  for	
  the	
  month	
  of	
  
February	
  in	
  Almaty	
  

Brief	
  descrip<on	
  of	
  air	
  pollu<on	
  per	
  year	
  in	
  Pavlodar	
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The	
  average	
  concentration	
  of	
  nitrogen	
  
dioxide	
  (Ust-­‐Kamenogorsk,	
  data	
  for	
  1998)	
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Average	
  daily	
  temperature	
  (Almaty)	
  

13	
  



Statistical	
  analysis	
  of	
  the	
  pollution	
  in	
  some	
  
cities	
  of	
  Kazakhstan	
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The	
  index	
  of	
  the	
  air	
  pollu1on	
  in	
  the	
  ci1es	
  of	
  Kazakhstan	
  (2007)	
  



Statistics	
  of	
  the	
  population	
  and	
  
causes	
  of	
  the	
  pollution	
  

• Almaty	
  -­‐	
  1,857,781	
  people;	
  
• combined	
  heat	
  and	
  power;	
  
• vehicles	
  (about	
  700	
  thousand	
  cars);	
  

• Astana	
  -­‐	
  737,651	
  people;	
  
• Transport;	
  
• combined	
  heat	
  and	
  power;	
  

• Karaganda	
  -­‐	
  475,267	
  people;	
  
• Mechanical	
  Engineering;	
  
• minerals	
  industry	
  
• combined	
  heat	
  and	
  power.	
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The	
  maximum	
  permissible	
  
concentrations	
  (2007)	
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Алма-­‐Ата	
  

Астана	
  

Караганда	
  



Brief	
  description	
  of	
  the	
  air	
  pollution	
  	
  
in	
  2007	
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Number	
  of	
  days	
  exceeding	
  the	
  MCL	
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Average	
  daily	
  concentrations	
  of	
  
sulfur	
  dioxide	
  in	
  2007	
  



The	
  average	
  concentration	
  of	
  phenol	
  
in	
  2007	
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The	
  conclusion	
  
The	
  modular	
  architecture	
  for	
  crea1on	
  of	
  websites	
  is	
  

offered.	
  
At	
  this	
  moment:	
  

•  The	
  module,	
   allowing	
   to	
   form	
   reports	
   on	
   stored	
  
data	
  for	
  any	
  period	
  is	
  at	
  present	
  created:	
  
•  Possibili1es	
  for	
  mathema1cal	
  processing	
  of	
  stored	
  
data,	
   and	
   crea1ons	
   of	
   other	
   components	
   of	
   	
   the	
  
system	
  are	
  provided;	
  	
  
•  As	
   demonstra1on	
   of	
   possibili1es	
   of	
   API	
   of	
  
processing	
   modules	
   of	
   crea1on	
   of	
   schedules	
   and	
  
export	
  of	
  reports	
  to	
  XML	
  are	
  realized.	
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Eye On Earth 
The European Environment Agency (EEA) 

Data collection: 
Austria, Belgium, Bulgaria, Great Britain, Hungary, 
Germany, Greece, Denmark, Iceland, Ireland, Spain, 
Italy, Cyprus, Latvia, Liechtenstein, Lithuania, 
Luxembourg, Malta, Netherlands, Norway, Poland, 
Portugal, Romania, Slovakia, Slovenia, Turkey, Finland, 
France, Czech Republic, Switzerland, Sweden and 
Estonia 

http://network.eyeonearth.org 



Some	
  pictures:	
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Gallery	
  of	
  Eye	
  On	
  Earth:	
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Gallery	
  of	
  Eye	
  On	
  Earth:	
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Gallery	
  of	
  Eye	
  On	
  Earth:	
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Gallery	
  of	
  Eye	
  On	
  Earth:	
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Thank	
  you	
  for	
  your	
  attention!	
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