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e 98Aug | | 5 5 E Fig. 2 shows the vertical profiles of CO2
= 96/Sep | i ; : concentration

_ﬂ:ﬂ::::: o over Surgut obtained from January to December
—+—96/Dec |- 1996.

:~ 5 : : CO2 concentrations over Surgut show lower
valuesin
summer and higher values in winter at each
altitude.

In July, the concentration near the surfaceis

' B cxtremely

B el VI low and shows a strong vertical gradient due to
. AT RE the CO2

B | 9614une| | i uptake by the vegetation around Surgut.

| Lo ssiuy | g . On the other hand, high CO2 concentrations are

observed at lower altitudes in winter.
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Figure 3. Time series of CO2 concentration at 1 km and 7 km
altitudes over Surgut

Note: Solid circles, blue lines, and green lines represent the observed data,
the best-fit curves, and the long-term trends, respectively.
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Cou led model scheme
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I,j,k—indices of %I‘Id cell, [—time mdeﬁg;c - initial background concentration
from Eulerian nfmdel equals 1 (parcel inside i,j, k cell), equals O (parcel outside
i,k cell),
T—duration of trajectories, L —number of trajectory time steps, h— height of
sa{npling layer,
i number of air parcels emitted in backward direction from receptor point,
- surface fluxes.



widd ‘uoieIUIIN0I TOD
g ¥ B ¥ B§e

wdd ‘uoienuaIuoa go)
E ] E ]

r el - olbed Vil

@ "

__._.._...E Eum.._m.:.._uu.._nu 703




LAUTLOS Sodankyla17.02.2004 10-day EDF PV




QL
| -
—
il
1+
| -
L
o
£
1B
il
i+
o=
-
L
O
o

— FLASH
—trj_ecmhum
ecmhum
MPV

tri MPV

Water vapour (ppmv)

200

450

400

350

300



Pypoe-cnexmpomemp WPAS-STR

TMudap MAL -up
(¥t-cnexmpomemp GASCOD-A

Paduomemp SORAD

Ananuzamop aapozons MiniCopas
Mazoananuzamop ppecnos HAGAR

Apanuzamop aapozona FSSP-300

=
ROR-2000 (Memeo PIIC
Ty _ AEI .
S o LS, _—-'-*_—_"—"——-.-.._\__,___‘____ : ” e
Ozonomemp ECOC Ananuzamop aspozona MAS Cybmunnumempoestii paduomemp SAFIRE-A
Muzpomemp FLASH Muzpomemp HSH Axanuzamop aspozons
Muepomemp ACH Gzonomemp FOZAN-2 BT




Hccneaosanue cocraga arMoc(hepsbl ¢ NOMOUILI0 BLICOTHOIO
camoieta-aadoparopun M-85 «I'eodpusnrxa

IenmpansHaa apoiouideckaa o dcepeamopua, Pocruoporyiem

ENVISAT

Arctic Validation Campaign
@ «iruna, Feb-Mar 2003
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Chemically perturbed
region (CPR)
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HoaroroBka HayuHOIl anmaparypsl B aHrape a-in. Kupyna,
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ETpﬂTﬂEli)EpHﬂI‘ﬂ Q30HA, XIIOPHEBIX, EPHMHLII, 4320 THEIX H BQAOPOO0COJCRMALT HX
COeJJHHEHHH B TpﬂﬂﬂﬂlilEpE H c:‘rpa‘rnml:epe, OQTRETCTREHHEIX 33 XHMHYCCHKHE H
lilﬂTﬂIHMH‘IEEKHE IIPOIECCE] lilﬂpMHpﬂEaHHH Q3I0HOBOTrO CIIOH.

® (QIeHKH HHTEHCHEHOCTH HCTOYHHKOB H CTOKOB MAJLIX T'a30OBBIX HPHMEEEI“'I ECTECTREHHOTID H

AHTPONOTEHHOTO IPOHCX OKIIEH HA.

® H3mepenHs XHMHYECKOTD COCTARA H PAJIHAIHOHHBIX CEOHCTE HONAPHBIX CTPATOCEPHLIX
obnakoR, a TawKe 00NMAKOR-IHPPYCOR, BONH3H TpPONONAY3hl B BRICOKHX H TPONHYECKHX
Il HPOTAX.

Mormmopuna: cmpamocepROzo CROR TIPOIOAR (KK 00ROI0 B3I GONCRCRHINX aKIIOpO6

2710 DaALROR KINMOINICCKOR CRCILCMAL).

o H3mepeHHA  ONTHYECKHX, MHKPOQH3HYECKHX H  PAJIHAIIHOHHLIX  XAPAKTEPHCTHK
cTparochepHOro A3pO30J71 H HX NPOCTPAHCTBEHHO BPEMEHHOH H3MEeHYHBOCTH.

Monnmopua: pacnpedeienin RAPRANKOGLMX 22306 € c60Ho0ROR ammochepe.

® [I3MepeHHs KOHIEHTPAIHH H NPOCTPAHCTBEHHO BPEMEHHLIE PACIpe/jeIeHHH KOHIEHTPAaIlHA
NAapPHHKOBLIX T'430B H HX H3IMEHYHBOCTH.

® [OMy4eHHE JAHHLIX 00 HHTEHCHBHOCTH NEPEHOCA NAPHHKORLIX TA30R H A3P030JH HEIX YACTHII
H3 Tponochepsl B cTpAaroc hepy.

Banudannun cRyMANKO GAX HIMEPERNR COCHIIGE QMM OC{ICPAL .



:_;jnstruments {sha:ler.l regmn in Fig. 1]

registrated at that time the condensed phase b

water as well.

In Fig. 2 the height evolution of two trajectories
starting at 10.5 UT (10.5tr) and 11.5 UT (11.5tr)

are presented. 10.5tr started hefore water vapour
increase while 11.5 started after that increase.

Fig. 2 shows that humid air masses sampled at

11.5 UT came from the boundary layer into the
upper troposphere. This is a typical example of
warm conveyor belt, which provides the presence
of air masses with different chemical composition
near the tropopause.
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TROPOSPHERIC AIRCRAFT LABORATORY FOR
MONITORING GREENHOUSE GASES

- Period of Development: Year 2010 — 2012

- Monitoring aerosol and gases of troposphere

- Weather moditfication

-  Monitoring the results of weather modification



CrpykrypHasi cxema
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Monitoring aerosol and gases of the troposphere

iiiiiiiii

Aircraft instrument for Ozone high
frequency fluctuations

Aircraft IR Spectrometer
H20, CO2, CH4, CO

Aircraft instrument for NO2 high
frequency fluctuations

Analyzer NO photolytic NO, converter
CLD 780 TR PLC 762 ST
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MODULE BLOCK DIAGRAM IR SPECTROMETRA

Registrator

multipass cell
39 M

BIIBK camomnera -
JadopaTopul



H, 180

;
o N

@
o
=
3]

K
—
=
0

K=

<




e
I--l--Iﬂ
ﬂWK‘.ﬂL"
T A

©
O
=
<
=
o
@
o
<




