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First remote sensing instrument where Finland had a
significant role in building the instrument:

OMI heritage and experience has

been used in VT T's new developments

in hyperspectral imagers for UAVs and nano-
satellites.

For Partria experience and reference from OMI
opened doors for developing similar Detector
Electronic Units for ESA missions.

For Space Systems Finland OMI built
experience on developing reliable ground
processing systems applicable also in other fields.
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OMI - a success story in Finland
Satellite operations

- Beginning of satellite data
reception activities in Finland

Sodankyla Very Fast Delivery
service 2006

+ Operational satellite product :
Surface UV radiation
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 Latitude
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Motivation:

100 200 300 400 ’
Erythemal dose rate at local solar noon (mW/m<)

(UV-index, erythemally weighted UV-
radiation, Vitamin D synthesis)

- Ecosystems, vegetation (spectral UV-radiation,
plant-response, DNA damage)

. photochemistry, oxidisation,
ozone, methane, (spectral UV-radiation, actinic flux,
photolysis rate constants)

« Supporting protocol monitoring, Vienna convention,
Montreal protocol
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At the basin scale, photochemical processing of DOC is
about one-third of the total CO2 released from surface
waters and is thus an important component of the arctic
carbon budget. [Rose M. Cory et al. Sunlight controls
water column processing of carbon in arctic fresh
waters, Science 3495, 925 (2014) ]
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High-latitude site optimal for data
reception of Polar satellites
Coverage: most of Europe

Omi Vfd omi very fast delivery

HOME PRODUCTS CONTACT FAQ

welcome!

The OMI very fast delivery pages offer near real time satellite measurements over the Northern
Hemisphere. The measurements are from OMI (Ozone Monitoring Instrument) onboard the EOS-

ble around 15 min after the satellite overpass. From the

Aura satellite and the images come a
products page you will find the latest observations of 03, S02, clouds, UV index, UV daily dose and

aerasols as individual and composite images.

5.06.2013: Smoke plume from Colorado reaching Europe

Today's OMI VFD O3 measurements
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% FINNISH METEOROLOGICAL INSTITUTE

03

sS02

uv index
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uv daily dose

uv aerosol index

sampo.fmi.fi a M/

(omivfd.fmi.fi)

Daily measurements of
Ozone
UV-radiation
SO2

Aerosols

Available within 15-20 min
after satellite overpass.

Coverage:
Northern Europe

Since summer 2014 also
Suomi NPP OMPS data



% FINNISH METEOROLOGICAL INSTITUTE

» Fast availability of data _ - T B

important for forecasts to RN A/l b . e (LS
support aviation - O L IR A I TRA B

« OMI VFD used to follow the il
transport of the ash and to o  May 24,

constrain the dispersion BN Tes o ey

forecasts. R N Rz
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 The eruption was strongeston - OMI ash (AAl) during four days
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22 May and on 25th it arrived to o]
Southern Finland S -
* Increased PM10 values clear ;
on May 25th :

« Concentration of smaller S o

22/5/11 23/5/11 24/5M11 25/5/11 26/5/11 27/5/11 28/5/11

particles not increased Particulate matter in Helsinki May 22-28, 2011
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SO02 detected yesterday in Iceland
« NASAS first mass estimates of the ~20 kt
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Sulfur dioxide from metal smelters in Siberia

OMI SO, on May 14t 2012

Averaged SO2: Jun-Aug, 2005-07 i o @,
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June 2013 Smoke plume from Colorado

The smoke plume originating from the wildfires in
Colorado reached Europe in 25th June 2013 N
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OMI VFD UV product
used in Iceland

* lcelandic Radiation Safety Authority
has been using OMI UV-radiation
products from VFD since June
2012.

« UV at Reykjavik and Egilsstaoir

. GEISLAVARNIR RIKISINS

ICELANDIC RADIATION SAFETY AUTHORITY

Sivoktun a atfjélublarri geislun

Reykjavik Egilsstadir

31.8.2014 12:49:00 31.8.2014 14:31:00
2,8 2,9

Toélurnar ad ofan eru maelikvardi a styrk utfjélublarrar geislunar i dag kl. 13:30, midad vid heidskirar adstadur. baer
eru byggdar a reikningum og gervihnattamaelingum (EOS-Aura) finnsku vedurstofunnar a pykkt ésénlagsins*.
Dagsetningin synir hvenaer sidustu télur voru reiknadar. Heiltdlugildid af ofantdldu kallast UV-studull.

Sj@ ma spa um UV-studla i Evrépu & vef Finnsku vedurstofunnar. Haegt er ad sja spa fyrir daginn i dag og tvo naestu
daga i Reykjavik.

* Eftirtaldir adilar hafa unnid ad gerd pessarar pjénustu: FMI, NASA og KNMI (Holland).

nt

GEISLAVARNIR RIKISINS
Icelandic Radiation Safety Authority

+
Forsida Stofnunin Vidskiptavinir Fradsluefni Fréttir Abendinga

Eldri fréttir

B Forsida > Fréttir

Fréttir
Enn er astaeda til ad fylgjast med ésonlagi og UF-geislun

28.2.2012

A nyafstadinni rddstefnu um éson kom fram 23 ésonlagid 3
nordursiédum hefdi maelst mjog punnt 3 sidasta ari. ba maeldist
ovenju har UF-studull (e. UV-index) med gildid 7 yfir Finnlandi

Starfsmadur Geislavarna rikisins sotti arlega radstefnu norraens
vinnuhdps um dson og Gtfjolublda geislun 3 nordurslédum (NOG) sem
haldin var i Helsinki dagana 8. til 10. febrlar. A radstefnunni var medal
annars raett um maelingar a pykkt dsonlagsins a3 sidasta ari. bratt fyrir
23 dregid hafi ir losun dsoneydandi efna maeldist dsonlagid mjdg
bunnt 2 nordursledum sidasta sumar. Ein afleiding bess var aukin
atfjélubla (UF) geislun og maeldu Finnar dvenju haan UF-studul bann
26. jGni 2011.

Finnar eru leidandi innan Evréopusambandsins i notkun 3 gervihnéttum
til 23 meta pykkt ésonlagsins og styrk UF-geislunar. §ja

http://omivfd fmi.fi/. Finnar vinna 23 pvi 23 meta areidanleika pessara
mazelinga med samanburdi vid maelingar 2 jordu nidri og voru
nidurstddur Gr slikum samanburdi kynntar 3 radstefnunni. Blast ma
vid bvi 23 naestu arum fai maelingar gervitungla aukid vaegi og munu
Islendingar njota gods af pvi.

A myndinni er mat gervitunglsins EOS-Aura 3 UF geislun i Nordur-
Evropu 27. jani sidasta sumar. A vef vedurstofunnar var sagt fra
punnu dsonlagi sidasta vetur hér: http://www.vedur.is/um-
viffrettir/nr/2162
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p://uv.qr.is
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Satellite data validation
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« Validation requirements are very high and often challenging
also for ground based instruments.

« Validation in Finland improves the interpretation of satellite
data in Finland and at high latitudes.

« Sodankyla is important validation super site
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Ozone comparisons in
summer 2007. Frequent
ozonesonde and Brewer
measurements were
used for OMI
comparisons.

OMI total ozone and
Brewer Agreement within
few %.



OMI total ozone - monthly mean in Arctic

February
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Figure I. lalongo, FMI
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Arctic ozone depletion in spring 2011

« Cold stratosphere, CFC gases and exceptionally long lasting vortex caused
ozone loss similar to what is yearly seen at Antarctica

« Manney, G.L., et al., Unprecedented Arctic Ozone Loss in 2011, Nature, 478, 469
—475, 2011, based on OMI data and Sodankyla soundings (+ other data)

Envisat/GOMOS ozone profiles and Sodankyld sounding
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Figure by J. Hakkarainen, FMI
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OMI and TOMS ozone and UV 0
time series analysed T o
Variability in springtime ozone § >
explains up to 20—40% of the 5 o
summer UV variability in Northern § o2
hemisphere high and mid- 0.0

latitudes.

Reference: Karpechko, A. Yu., et al. (2013), The link between
springtime total ozone and summer UV radiation in Northern
Hemisphere extratropics, J. Geophys. Res. Atmos., 118, 8649-8661.

a) Correlation functions

Midlatitude ozone
o —e Polar ozone L
e—=e Midlatitude UVI °

e - Polar UVI

Mar Apr May Jun Jul Aug Sep Oct Nov  Dec

Correlation functions between the TOMS/OMI March
extratropical total ozone and monthly mean total
ozone and noontime UVI. (Absolute values shown for
red lines.)
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OMI mean tropospheric NO, May 2006—Feb.2007 KNMI/NASA
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The effect of different wind directions in Helsinki

Southw > 5 m/s
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Figure I. lalongo, FMI
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Comparison with ship emission data over Baltic Sea

STEAM NOx emission
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OMI NO2 validation on-going

Weekly cycle in Helsinki
Pandora instrument at Helsinki by OMI and Pandora
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Figure I. lalongo, FMI
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M1
OMI does not see everything ...

but proxies can be developed

2

_[so. Juv

AOD*

e OMI UV data used for
estimating seasonal
variation of spatial
distribution of new
particle formation

Reference: Kulmala, M. et al., The first estimates of
global nucleation mode aerosol concentrations
based on satellite measurements, ACP, 11, 2011.
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Real time data products are routinely provided and distributed to
users after the satellite overpass at sampo.fmi.fi

UV products are processed and distributed daily to users.
OMI data is used scientifically for many research topics.

Novel applications are very welcome and we are happy to
collaborate and help with the data.
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PK Bhartia, NASA: "As originally planned, Aura
didn't have an instrument operating in the UV. The
OMI instrument built by Dutch-Finnish collaboration
filled an important gap in the measurements making
the Aura mission the most comprehensive
atmospheric chemistry lab in space ever flown or
likely to be flown again.”






