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Figure 1: Typical data coverage provided by the Geostationary constellation (top): GOES-W/E
(orange/black), Meteosat-7/5 (pinki/red) and GMS-5/GOES-9 (cyan). Bottom plot displays the LEO
constellation from the NOAA satellites (NOAA-15 in red, NOAA-16 in cyan, NOAA-17 in blue).



BBeneHue

* [Tox ycBOEHMEM JAHHBIX HPUHATO IOHUMATH 3a/1a4y BOCCTAHOBJICHUS
MPOCTPAHCTBEHHO-BPEMEHHOIO PACIIPEAECIIEHUS MTOJIEW IO JAHHBIM
HaOMIOJCHUN ¥ MAaTEMATUYECKON MOJIEJIN, ONTMCHIBAIOIIEN TMHAMUKY MOJICH
110 BPEMEHU.

*Takue 3ala91 B HACTOAIICC BPCMA PACCMATPUBAKOTCA IJIA OIIMCAHUS

IIPOIIECCOB B aTMOC(depe, OKeaHe, a TAaKKe paclpOCTPaHCHUS
3arps3HSIONIMX BEIIECTB B OKPY KAIOIIEH cpe/ie.

e [leap ycBOGHHMS JaHHBIX — KaK MOATOTOBKA HaYaJIbHBIX TTOJICH JIJIs
MOCJIEAYIONIIEro MPOrHo3a, TaK U 0oJsice 00I1ast — ONKMCAaHUE TOBEACHMUS 110
BPEMEHHM MCCIIeIyeMbIX MOJICH, N3yUueHne KIuMara 1 T.I.



BBeneHue.

H3BecTHas nHpoOpMAaLHS: OcHoBHBIE IPOO/IEMBI .

* JaHHBIE U3MEPEHUN; * HEOOXOAMMOCTb PaOOTHI C

JAaHHBIMH PA3HBIX THUIIOB,
®* MaTCMAaTNYCCKUEC MOACIIN,

¢* MHOT'HC IICPCMCHHBIC HAIIPAMYHO

* «arpuopHasi UHPOPMALIH». He H3MepSIOTCS;

* 3371a4a OICHUBAHUS UMEET
OTPOMHYIO Pa3MEPHOCTh
(OPsI/IOK OIEHMBAEMBIX

BEKTOpOoB 107 );

* MaTeMaTU4YeCKUE MOJICIIH
aTMOC(EPHBIX ITPOIIECCOB
HCJIMHCHHBI;

* HAJIMYHUE CUCTEMATUYECKUX
OLINOOK MOJIEIU U TaHHBIX

HAOJFONEHUN.



3agada ycBOeHUA AaHHbIX HAbMogeHNN

™ 4D Assimilation

na |\ Mescoynapoonom cumno3zuyme no yceoenuro oaunwix, Illpaza, anpens 2005 2.)




3agada ycBOEHUA AaHHbIX HAbMoaeHNN

Bapuauuonnoe

YCBOECHHUE

ECMWE (1997)
Meteo France (2000)
Met-Office (2004)
Japan (2005)
Canada (2005)

RRKF(redused
4DVAR ——  rank Kalman

filter)

OuibTp Kanmana

Canada, Atmospheric Environment
Service (H.Mitchel, P.L.Houtekmer):

Ensemble Kalman Filter

US Berkeley, University of
Maryland (B.Hunt et al: E.Kalnay

etal):

Local Ensemble Transform
Kalman Filter (LETKF)




MaremaTnueckue MOCTAaHOBKHU 3a1auu

Yo - /AaHHBIC HaOJIONEeHUU Pb - KOBapHalluu OIKOOK MPOTrHO3a
Xp - nporsos R - xoBapuanuu omm6ok HabIOIEHMIA

2J(X) = (X =X,) " P, (X =X,) + (Yo —H(X)) 'R (y, —H(x))
vxa(ia) -0
(P, + HTR‘lH)(xal—xb) =H'R(y, —H(x,))
X, =X, + (P, "+ HTiRlH)lHTRl(yO ~H(x,))



MaTtemMaTnyeckue NOCTAaHOBKHU 3a1d4U
BapnanlmoHHO€ YCBOCHHUE JaHHBIX.

X, — % =M(t,1)(X)

M (t;, 1) (X + Xo) = M (8, 15) (%) + M (15, £5) X
Hannsena bt 1y =Vor Yoo Vo)

Hi oy = Hi (%), Hi (% + %) = Hi (%) + Hi (%) X



MareMaTuueCKnue MOCTAaHOBKH 3aJla4
BapvauuoHHoe ycBoeHMe OaHHbIX

minJ(%;)=> Z. o (Y = Hi(M (O )T RECY: = Hi (M (%)) +

+_(Xb — X )T Pb_l( X, _Xo)




MaremMatnueCcKue moCTaHOBKHU 3a1a4u
Anroputm puisTpa Kaamana

f :
Xy = A<—1XI?—1’

Pkf — A<—1Pka—1A<T—1 + Qk—l;

K¢ = PkakT(MkPkakT + Rk)_l;

P*=(1-KM,)PR';

Xy = ka + Kk(yI?_ kakf);

k=0,..K.

P’ =E(X =X )X —x)" BT =EO¢ —x )06 = x)".



Anroput™m ¢unbrpa Kanmana: [Mpobrnembl npakTU4eckon
peanuaaumu.

Qunemp Kaamana — 010k-cxema lannvie

Yy

Ananus
a f 0 f

Ilpoznos

a

f

f_ a T
Pk - (Dk—lPk—lq)k—l +Qk—1 por——— Kk = Pkf H;(Hkpkf H;— +Rk)_l



Anroput™m ¢uisrpa Kanmana: [IpooieMsl
MIPAKTUYECKOU peaTn3alvu.

Quavmp Kanmana — ananu3 OanHnbix.

Xa = X; +K(Y, —HX;),

K=PH"(HPH' +R)™,
Yo = HX; +&



AnroputMm ¢mibsTpa Kaamana: [Mpobnembl npakTnyeckom
peanunsauuu.

Quavmp Kaamana — ananuz 0anHuix.

TenerpamMMmel, KJIUMAT
P ’ [lepBuunas 00padoTKa

- O ,,

CeTtka, cTaTUCTHKA
(ommOKH HAOIIOMEHUH
U TIPOTHO3Q),
HavyaJIbHOE MPUOTIMKEHUE !

O

A 4

\ 4

—
o
&
)=
o
s
o
=
~
W

MakeTbl
JTAHHBIX
3Haqum< >

A\ 4

ITocTananus




Anroput™m ¢mibsTpa Kaamana: [Mpobnembl npakTnyeckomn
peanunsauuu.

AHcamobieenlit n00Xxoo.

Marpuna P orieHuBaeTcs o opmyiie:
fgT _ L o uf of f o F\T
P H _—Z(Xi =X )(Hxi _HXi ) ’
N-13
fgT _ 1 < f o f o FA\T
HP'H _N—Z(Hxi —HX")(Hx —Hx")".
—Li=1

3aMeTHuM, 4TO

- IIPHU OLICHKC MaTpHLbI IIPCAIIOIAracTCA, YTO OTKIOHCHHUC OT
CpCaAHCTO BCACT ce0s KaK OTKJIOHEHHE OT «MCTHUHBD»,

- paHr Marpuiisl P, orieHeHHO 110 aHcaMOJI0, paBeH YHCITY
YJIEHOB aHCaMOJI4.



[IpoOaeMBbI MPaKTUYECKON peaIu3alyM:
YCBOCHHME CIIyTHUKOBBIX JTAHHBIX

2J(X) = (X =X;) " P, (X =X, ) + (Yo —H(X)) 'R (y, —H(x))
X, =X, +(P, " +H'R'H)"H'R™(y, —H(x,))

3DVAR -

*HeoOxoaumo npeoOpa3oBbIBaTh IEPEMEHHBIC
MOJICJIA B HAOJIOIaeMbIe TIEPEMEHHBIC.

*Oneparop H HelIMHEHHBIN.
*J[aHHBIE TOCTYNAIOT HEMPEPHIBHO 1O BPEMEHH.

*Martpuiia KoBapuamuii OO0k HaOIIOASHHI
HeauaroHajibHasl.

* HAJIMYME CUCTEMATUYECKOIN OINUOKH B
HaOmonenusax (bias).



HpO6H€MBI YCBOCHUN CIIYTHHUKOBbLIX JTAHHBIX.

Beooumwvie oonywienu:
a. OuiubdKu HAOIVOEHUTL «HECMEULCHHbLE).

0. Ciyuaiinle noia OMUOO0OK HADII00EeHUT HOPMATTbHO
pacnpeoeienol.

«Retrivalsy uau «radiationy.
Ilpoonema konmpona kauecmea HadI00CHUIL.
3aoanue KogapuayuoHHOU Mampuybl OWUOOK NPOCHO3A.

bonvwoe konuuecmeo nabdarwoenuil He 6cezoa oaem HAUIYUUIUIL
pe3yibmam.



Y CcBOEHHE JAaHHBIX 00 OKPYKAIOIIEH CPEJIe

1. MogaenupoBaHue paclpoCTpaHeHus: B aTMocdepe:

. [TacCUBHBIX Ta30BBIX COCTABISIOMIMX ( C02 CH A ).
. XVWMHUYECKU aKTUBHBIX BEIIECTB.
. Anpo3oJiei.

2. JlanHbIe HAOMIOACHUMN.

3. BoccTraHoBiieHHE TPOCTPAHCTBEHHO-BPEMEHHOTO pACIIPEACIICHUS TPUMECEN
Ha OCHOBE CUCTEM YCBOCHUS TaHHBIX.

4. OmneHka 00acTel, BIUSIONIMX HA KAPTUHY 3arps3HEHUS B 33 JaHHOM
pETHOHE.

5. OHCHKa IIOTOKOB TI'a30BbIX COCTABJIAIOIINX HAa OCHOBC HOﬂeﬁ, IMOJTYYCHHBIX C
IMOMOIIbIXO CUCTCMbI YCBOCHUA JTAHHBIX.

Hanee npedcmaesieH kpamkul 0630p cocmosiHusi uccriedoeaHull 8 amou
obnacmu.



Mpoext GEMS (2005-2009)

European partner institutes European Centre for Medium-Range Weather Forecasts
MeteoFrance
France _ MOCAGE
MetOffice
UK UMAQ
CEEE GEMS b

NRS, INERIS
France SR -
Finland [ SIAM m a
DMI global
Denmark | RAC system )
Greece UAM-V
1SAC 2 =
Italy BOLCHEM — % ______

t f——— Regional / _____
R0 EMEP air quality % R A
Norway — model = -

FRIUUK archives % —_—

Germany ‘ EURAD 74 | = .
SMHI GEMS website
Sweden - MATCH

Fic. 11. lllustration of the model data flows between the central site at
ECMWF and the GEMS regional modeling partners.



Composition and Climate

MACC Project - Home

Monitoring atrmospheric composition & climate

HOME NEWS ABOUT THE PROJECT SERVICES DATA PRODUCTS DOCUMENTS EVENTS CONTACT US
Home >

Home

MNews ' I 'acc - Monitoring Atmospheric Com position and Clim ate L T atoct NI .

About the Project - is the current pre-operational atm ospheric service of the ! ik I . !

Services European GMES programme. MACC provides data records on \ Reanalysis production started i

e atmospheric com position for recent years, data for monitoring i Volcanic Eruption in Iceland 3
e present conditions and forecasts of the distribution of key H SNGRE ArcRRra

Bpediments constituents for a few days ahead. MACC combines state-of-the-

Events

art atmospheric modelling with Earth observation data to provide information services covering
European Air Quality, Global Atmospheric Composition, Climate, and UY and Solar Energy.

Today's Forecasts Services by theme
Reactive Gases
Aerosols

European air Quality

Uy Index

Global Atmospheric
Composition

UV, Solar Energy,

Clmate Stratospheric Ozone

European Air Quality

Services by user

Science
Community

Health Environment Citizen Meteorology

Potential users of MACC are invited to com plete the questionnaire at this

link

[TpoekTr MACC (2009) — Monitoring Atmospheric

Page 1 of 1

Login | Site map | Print

Services by Theme

European Air Quality
Global atmospheric
Com position
Climate forcing

=

solar Energy,
Stratospheric Ozone
Services by User
Health Community

Environm ental
Agencies

Sdence Community
Citizens

Meteor
Institut

Quick Links
GEMS @
PROMOTE o

GMES 2

MACC is a Collaborative Project (2009-2011) funded by the European Union under the 7th Framework Programme.

It is coordinated by the European Centre for Medium-Range Weather Forecasts and operated by a 45-member con

cESIHm=+II™

sortium.



MACC Prgiect - Partrers

ospheric compo & climate

mac

Monitoring atmospheric ( GcMmes

composition & climate e i et

| Search Content - |

[rome | news [ELUS RN ST senvices | oata probvets | pocuments | Events | contactus | |

Home = About the F‘roject'> Partners >

‘About the Project
Project Structure
Partners
Product Portfolio

Today's Forecasts

Reactive Gases
Aerosols

European air Quality
UV Index

Partners
show all | show partners from © E S Il i 11" =11 I i E e il T <]

List of Partners

SHORT

ID PARTNER NAME COUNTRY
1 European Centre for Medium-Range Weather Forecasts ECMWF =
2 Met Office UKMET e
3.1 | Laboratoire de Météorologie Dynamigque CHNRS-LMD | B |
5 Laboratoire d aérologie CHNRS-LA | B |
3. Laboratoire Interuniversitaire des Systemes Atmosphériques CHNRS-LISS | B |
3.4 | Cloud-Aerosol-\Water-Radiation Interactions fgﬁé [ B |
4 Commissariat a I'Energie Atomigque CE&. | B |
Deutsches Zentrum for Luft- und Raumfahrt e.wv. DLR —
Max -Planck -Gesellschaft zur Forderung der Wissenschaften e, v, MPG =
- Rc_zyal Nethgrlands Meteorological Institute [Chemistry and KNMI —
Climate, Clim ate Observ ations]
Institut d'Agronomie spatiale de Belgique BIRA-IASE | B |
Ilm atieteen Laitos - Finnish Meteorological Institube I ==
10 Danish Meteorological Institute DI H—
11 | Deutscher Wetterdienst DWD —
12 | University of Bremen IUP-UB —_—
1z Université Pierre et Marie Curie - Paris 6 UPMC-S2 | B |
14 MNational and Kapodistrian University of athens MU =
15 Méeteo-France - Centre National de Recherches Met2orol ogiques MF-CHNRM | B |
16 National University of Ireland,G alway NUIG [ B |
dZ Swedish Meteorological and Hydrological Institute SMHI ]
18 | ARPA Emilia Romagna ARPA-ER | B |
19 Agencia Estatal de Meteorologia SEMet |
20 | Meteorologisk Institutt MET.NO =
21 Rheinisches Insti. fur Umweltforschung an der Universitat zu Koln FRIUUK —
22 European Commission - Joint Research Centre EC-DG-IRC =
23 Instbut National de I'Environnement Industriel et des Risques INERIS | B |
24 Czech Hydrometeorological Institute CHMI [
25 MNational Meteorological administration, Romania NS, | B |
26 Institute of Environmental Protection PIERP —

htip: ffwaaawe.gmes -a thnos pher e.eufaboutfpartner s/ [02.06.2010 14:19:10]

Services by Theme

Eurcopean Air Quality
Global atmospheric
Compositaon

Climate forcing

U, Solar Eneragy,
Stratospheric Ozone

Services by User

Health Community
Environmental
Agencies

Science Community
Citzens
Meteorological
Institutes

GEMS &
PROMOTE &
GMES &



MACC Project - Partners

20 Imperial College of Science, Technology and Medicine IMPERIAL [ =]
f—

28 Forschungszentrum Julich GmbH FzZ3

29 Environmental Agency of the Republic of Slovenia

Association pour la recherche et le développement des méthodes
et processus industriels

Netherlands Institute for Space Research SRON

University of Leeds UNIVLEEDS

King's College London KCL

Vrije Universiteit, independent entity of Vereniging voor Christelijk

hoger onderwijs, wetenschappelijk onderzoek en patientenzorg pASES
35 Umweltbundesamt GmbH UBA-AT
Nederlandse Organisatie voor toegepast-natuurwetenschappelijk T™NO

onderzoek

Cambridge Environmental Research Consultants Ltd

Carlo Gavazzi Space S.p.A. CcGsS

Flyby s.r.l. Flyby

Centre Européen de Recherche et Formation avancée en Calcul
Scientifique CERFACS

Centre National d'Etudes Spatiales

45 University of the West of Scotland uws B

MACC is a Collaborative Project (2009-2011) funded by the European Union under the 7th Framework Programme.
It is coordinated by the European Centre for Medium-Range Weather Forecasts and operated by a 45-member consortium.
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http: //www.gmes-atmosphere.eu/about/partmers/[02.06.2010 14:19:10]



MACC Project - Data Access

Monitoring atmospheric composition & climate
rin

Maonitoring atmospheric
composition & climate

About the Project

Search Content \I

. Data Products

Home

News

About the Project
Services

Data Access
Documents
Events

Contact us

Today's Forecasts

Reactive Gases

Aerosols

Home > Data Access >

Data Access

GEMS datasets
DATASET PARAMETERS PERIOD AREA LINK
chemical and aerosol
species, 1.1.2003 - ~
global a
meteorological 30.4.2009

GEMS Reanalysis

parameters

http:/fwww.gmes-atmosphere.eu/data/ (1 of 2) [02.06.2010 15:28:43]

Services by Theme

European Air Quality

Global Atmospheric

Composition
Climate forcing

UV, Solar Energy,

Stratospheric Ozone

Services by User

Health Community

Environmental

Agencies



MACC Project - Data Access

European Air Quality

UV Index

GEMS Regional Air Quality

Forecasts

species

chemical and aerosol 5.7.2008 -
- = specles 29.9.2009 gloted %
GEMS Near-real-time
Analysis/Forecast Suite
chemical and aerosol
last 8 days Europe

MACC Is a Collaborative Project (2009-2011) funded by the European Union under the 7th Framework Programme,
It is coordinated by the European Centre for Medium-Range Weather Forecasts and operated by a 45-member

consortium.
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http: /fwww.gmes-atmosphere.eu/data/ (2 of 2) [02.06.2010 15:28:43]
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PaboThI MO YCBOCHUIO CITYTHUKOBBIX JaHHBIX 0 CO2

AIRS CO, data assimilation with Ensemble
Kalman filter: preliminary results

Changing

Junjie Liu’
Eugenia Kalnay?and Inez Fung’
UC Berkeley; University of Maryland

Many thanks to Edward Olsen and Moustafa Chahine for kindly providing us
their AIRS L2 CO, retrievals and guidance! Other collaborators include Y u-
Heng Tseng, Michael Wehner and Masao Kanamitsu.



PaboTHkI 110 YCBOEHUIO CIYTHUKOBBIX HaHHBIX 0 CO2

AIRS CO, data assimilation with Ensemble
Kalman filter: preliminary results

Atmosphere 730

Junjie Liu?
Inez Fung' and Eugenia Kalnay? 'UC Berkeley;
2University of Maryland

Many thanks to Edward Olsen and Moustafa Chahine for kindly providing us
their AIRS L2 CO, retrievals and guidance! Other collaborators include Yu-
Heng Tseng, Michael Wehner and Masao Kanamitsu.



PaboTHkI 110 YCBOEHUIO CIYTHUKOBBIX HaHHBIX 0 CO2

M Ot i Vat i O n & - GLOBALVIEW-CO2, 2008

horizontal and vertical direction
through data assimilation and
transport model
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PaboThI MO YCBOCHUIO CITYTHUKOBBIX JaHHBIX 0 CO2

S 2

Four-dimensional data assimilation
of atmospheric CO; using AIRS
observations

Richard J. Engelen!, Soumia Serrar!, and
Frédéric Chevallier>

!European Centre for Medium-Range Weather Forecasts, Reading, UK
2Laboratoire des Sciences du Climat et de I'Environnement, Gif sur Yvette, France

Research Department

Submitted to Journal of Geophysical Research

August 2008

European Cenire for Medium-Range Weather Forecasts
== Européisches Zentrum fir mittelfristige Wettervorhersage

WNANYIOWIW TVOINHOLL

Centre européen pour les prévisions météorologiques & moyen ferme



Cxema YyCce0€HUA OAHHBIX 0 NACCUBHDBIX
2d306blX cocmaejiAarouiux.

MeTeoponoru-
YyecKkue AaHHbIe

->

HavyanbHble
naHHble(CO?2)

UHdopmauuma
00 amuccum:
AHTPOMNOreHHbLIe,
noxaphbl,
aTMmocdepa-
ounocdoepa

PacuyeT meTeoponorn4yeckmx
noneu no mogenu atmocdepsbl

(WRF):

Y

Mopaenb nepeHoca
n anchdpysnn

/

Monsa CO2

CnyTHUKOBBbIE

AaHHble

(CO2)

-

o

OueHka
NOTOKOB

~

)




Hucnernuwvie IKCNepUmMeHnnbvl no OUEeHKe KoHuermmpauuu u IMuccuu

naccusnou npumecu (Kunanoea H.B., IBT CO PAH)

4 I
Hauanbuble naHHBIC
O KOHIIEHTpPAIUU

\_ U SOMHUCCHUHU )

JlanHbIe HAOJIIOACHUM




CybonmumanbHblil ancopumm
Gurempa Kanmana

Mooenb nepenoca u ougpghyzuu
X, 1=AX, +
k41~ ™k Tk

NAaccu8HoU npumecu.

(X — KoHyenmpayus naccusHoll npumecu,

n- omuccusi) 770 =7 nk‘l‘l - 77k

Kosapuayuonnas mampuya |:>k]c = AX (Axk )T 1 Z AX (AX )T
OwUOOK NPOSHO3A.: f N-1 -1iZ1
_ ot
Axk =X, =X
Mooenb 0151 oyeHKu IMUCCUL: 77k — 77 (]_-|- o 77k)

577k+1 = a577k + (\/1—052 );(k

A.W.Heemink, A.J.Segers “Modeling and prediction of environmental data in space and time using

Kalman filtering”, Stochastic Environmental Research and Risk Assessment 16 (2002), 225-240 ,
Springer-Verlag 2002.



Ouenka KOHYeHmpayuu U IMUCCUU 8 NPOYedype YCe0eHUA

OAHHbBIX
«H. » | Y L
CIMUHHOE» NOoJle X = Axk—1+77k 1€
KOHYEHmpayuu t -
| =1 ny=nd+on)
U SMUCCULL. t :
N =T O =adn_q+Vl-a"* g
IIpoenos konyenmpayuu.: le = AXJ_1+77kf_1
f f  ~ f
ng =0 Mg =nd+dmg)

f_ f f fo o, f
M =M_q oM =aon_+Vl-a™*x 4

Hannvie Habarooenui.: y|(<) =M kxtk + fo

3KC?Z€pMM€Hm | — 6occmanasausaemcsa abconromuoe 3naverue smuccuu. Havanonoe
npu6Jzu:)fceHue noJisl omuccuu Hyjieeoe.



OueHka KOHUeHmpauuu U IMUCCULL.

a_ f fanT faaT -1,,,0
xk _xk +Pk Mk(MkPk Mk +Rk) (yk—M

f
Kk )

f T 1 N T
Pk _Axk(Axk) :N——liz AX; (Axi)

1

f

f f .
@ =n, +Mx@An)' M PMT R )THYO-M, %)
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«Mooenupoeanue» OaHHbIX HAOII00EHUIL

«HUcmunay: Xé =X, X;i = AX;t(_l + 77;2_1
N f f f 2
IIpoenos: X, =X+&,, X =AX_+1,., & =N(0,0,)

Lannvie: ylf =M let( + & g = N(0, O'c?)



IKcnepumenm ¢ paéHOMEPHBIM MOOEAUPOBAHUEM
OQHHbBIX

Pacrnipenenenue qaHHbIX HAOMIOACHUI OTHOCHTENbHAS OIIHOKA OLICHKH
AYMUCCUH

B skcnepumenme 6 HauanbHblll MOMEHM 8pEMEHU 8 KAAHCOOU MOoUKe CemKu
3a0aemcs

bonun b., /leec B.P., Azep /., Yoppux P. llapruxoewviii >¢hgpexkm, uzmeHeHue
Kaumama u skocucmemst. J1..I'uopomemeouzoam, 1989. 557c.



IKcnepumenm ¢ HEPAGHOMEPHBIM MOOETUPOBAHUEM OAHHBIX

0 - g0 100 180 200 280 300 350

HauanpHoe npuoamkenne mojs smuccuu (t=0)

Boden T.A., Kaiser D.P.,Sepanski R.J., Stoss F.W.
Trends 93: A Compendium of Data on Global Change.
Tennessee, 1994. 1012 p.
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Ouenku oumuooK Imuccuu u KOHUeHmpauuu
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CpenHekBaJpaTudecKas OlleHKa CpenHekBaapaTuiecKas oleHKa
OILIMOKN DMUCCUH OIIIMOKHK KOHIICHTpaILuU

OZ/!QHKM, noJjiy4eHHble npu I’ZPOGQOQHMM IKcnepumernmada 1.
(GOC'CWZCZHCZGJZMGCZQWIC}Z abcontomnoe 3navernue >muccuu. Hauanonoe
an6JZMDfC€HM€ noJisl amuccuu H)UZ@@O@)




Ouenka nons imuccuu npu 1=24 uaca. Ilpeononazaemcs, umo
Kaxtcovie 12 uacoeé umeromcsa 0annwvle HAOII00CHUT, MAKUM
00pa3zom npoeeoenHo 0ee nPoueoypvl yCe0CeHUA.
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Ouenka nona imuccuu npu t=48 vacoes. Ilposedeno uemwipe
npoueoypvl yCe0eHuUA.
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Ouenku oumud0K KOHueHmpauuu u
HONPABOUHO20 MHONCUMEIA IMUCCUU
(uzmenenue Imuccuu no mooenu, IKCnepumenm 2)
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CpenHekBaipaTHdecKas OleHKa
OIIIMOKM KOHIIEHTPALINU
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CpCI[HCKBaI[paTI/IqCCKaH OICHKa
OIINOKU ITOIIPABOYHOI'O MHOXKXHUTCIII SMHUCCHUHN




Hucnennwvie yckcnepumenmul no oyenke konuenmpauuu CO2 ¢ 3one
maccoswvix aecuvix nodxcapos (Jlyoposckasa O.A., UBT CO PAH)

Ancambavb mpaexmopuil 8b14UCIEHHBIX N0 Memeoponiocudeckum oannvim (Hrwoib,

21,2006)
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N3051mH1M BOCCTAHOBJICHHBIX KOHIICHTPALIHH.
OO6macTh pacpoCTpaHEHUS ABIMOBBIX MIICH(OB
OT JIECHBIX MOkapoB. KoopiMHATBI TOUKH C

MakcuMaJibHOW koHUeHTparuen CO,
61,5° c.au. u 92,3° 6.0.



CpenHee 3Ha4YeHUE KOHLUEHTpauuu
ABYOKUCU yrnepoaa, BbIYUCNEHHOoe No
aHcambnio n3 10 peanusauun gna 48
YyacosB
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Oucnepcunsa BbIMUCNEHHasA, AN
aHcamMbnsa TpaekTopun B 3a4aHHOM
pervoHe (10 peanusauun ansa 120 yacos)
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