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DR in monitoring of atmospheric composition: Since 2006

* FMI service operational since

12 Keskiviikko 15.3.2006
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March 2006 wi  Ajantasatietoa otsonista ja UV-siteily

e First as omivfd.fmi.fi using

SODANKYLA Tanhuan perin-
teiset porokisat kiydada Luiro-
joen jiilli viikon pagstd lauan-
taina 25.3. Vuorassa ovat Ja 21,

Sodankylédn datakeskuksesta palvelusivustolle 15 minuutissa

‘Tanhuan porokisat. W Paula Hakala vustolla on karttakuvia,joistasel-  kiiyttoon toimitetut otsoni- ja

a a Fsa Hietla Tahuaa kyli- | SODANKYLA vith kullinenkip Ulindesi, UVt ovt perdsin FOS
seurasta arvioi, ettd kilpaiijo Aura lentivisti

tulee tinikin vuonna koko po- | Sodankylassi toimiva Ilma- OMT-mi Mittaukset

ronhoitoalueelta paristakymme- | tieteen laitoksen sm]liinid.m- A,anummeu tieto kenm vastaanotetaan, kun satelliitti ni-

Vuosittain nyt Eihes aj k kyvisst Sodankylin vastaanotto-

e OMPS implementation in

nesti
mmmm;m on ollut myds Norjas-
ta,

Kilpa Luirojoen jaillle lnaditul-

saista tietoa otson

muualla

Taan pinnalic tulevaste UV-sh-
teilystd, ‘Tiedot ovat internctia

dynnetin myos oo o UV-

asemalle, ja prosessoidaan Ima-
tieteen laimksen Sodankylin sa-

Ia rodalla Kiynnistyy lavantaina | kautta vapaasti nahtivilli. den m.llhllskelm\sm ses

kello 12. Sarjoja on kolme: kuu- kylissd otetaan vastaan - UVeindeksi uvan haitallisen  Otsonitilanne, UV-indeksi ja -
ma sarja ja yleinen sk oma sar- | kaikkiaan viidest ori satclitista miiri kes- pilvitilanne ovat
jansa juoksijail- | tulevan datsa. A i Kipaivalli pi issa olosull- Mo pahtivissi jo

e Now called as SAMPO service

Sampo is in Finnish mythology

Jannittivn porokilven ohella
luvassa on oheisohjclmaa sap-

ni- ja UV-tieto  saadaan Nasan
safelliitin mukana Kertaviista
mittalaitieesta.

F

teissa. UV-piiviannoksessa pilvi-
syys huomicidaan, ja se kuvaa
UV-siiteilyn miidrid vuorokau-
dessa, valaisee vanhempi tutiija

ohin 15 mingutis yhl:nmm jal-

- Nilin nopean loimituksen
tyotteet tutkimussatelliitista ovat

Ja Tahuan perinteiscen tapaan il- M»sm niin pl(kille.elld mclllz on  Seppo Hassinen. amutlaatuisie, vakuuttavat sekd
Talla itten tanssitaan Messulassa. | tarjota kibes realiaikainen mit- Aulsmo ja Hassinen
tausticto otsonitilanteesta ja UV- - Vain vartti |OML-instrumentti on suoma-
. tasosta, Nyt nin on ja varoituk- laisten, hollantilaisten ja Nasan
Rehtoriksi set voimakkaasta UV-sateilysti ylllennon jilkeen yhteisprojekti, Se i gk
ki ill voidaan antaa jan tasalla, sanco  Aura-satelliitti kiertiiii maapallon  hain kaasujen, kuten otsonin ja ty-
pyrkiville Lapi llmtictellsen tutkits- - sadisa minuuts, joen se on —pen oksiien, ki arosolien pi
) - eskuksen iittitoimintoj toisuuksia. Silla on cdeltajisan
es1ttaytynus paallikks Osmo Aulamo. sen ulottuvilla monta kertaa pii-  paljon Isajempi kuvauskulma,
tilaisuus Otsoni- ja UV-tiedot loytywit  vassi. Aulamon: muksan kuvia jonka ansioisia se kaltaa koko
nnummtwm otetaan 3-4. vuorokaudessa. maanpallon ilmakehén yhden
ROVANIEMI Lapin yliopiston d.firs, fi. Tl www-si- kaiken kansan  vuoroka ana.

rehtorin paikkaa tavoittelevat
henkilot pgsevit esittiytyndisin
yliopistolla pidettivéissi tilaisuu-

lessa 28, péivinit maaliskuuta
kell 15 Fellman-salissa. Yliogis-
ton hallitus paBtt asiasta tiistai-
o, Tiaisuudessa rehtoriksi pyrki-
vill4 on mahdollisuus esitellf aja-
tuksizan yliopiston henkilokun-
nalle

Lapin yliopiston uudet rehtorit
valitaan vaalikollegion kokouk-
sessa 12.4. Nykyinen rehtori Esko
Riepula on johtanut yliopistoa
‘sen perustamisesta Lihtien.

Lapin yliopiston hallitus hy-
valksyi p myds heakilstostra
tegian  (oimeenpanosuunnitel-
man, tiedon turvalliscen kiisitte-
Iyyn littyvin siintd- ja ohjeisto-

W Sarelliivsea saadaan suora HM

siteiysti ovat ndhtivilli nedsss jo s yllermn jalkeen,

" Tledoto

Otsonikato ei nyt vaivaa

—Otsonitilanne on nyt erittdin  ta UV-shteilylta tusvaikutus, joka on jo|

YV UV-indeksista jo plivittiisestd  prosenttia.
~Se onkin olfut talle kevidalle UV-siteilyannoksestakaan ei ole UV-indeksi ei noteera
ommmm Vumc talvi oli aivan Vi .:!nuol'n Lukemat oy lvasm vatkutusta sitedyyn. U'
ottt Pttt

(Kalevala), a magical artifact of
indeterminate type constructed
by smith limarinen that brought
good fortune to its holder.

kokonaisuuden, toimitilastrate-
gian sekié hankintastrategian. Li-
siksi hallitus hyvaksyi vuoden |
2005 toimintakertomuksen, tilin-
péitskset seka taloussaannon.
Tiedon turvalliseen kisittelun
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Receiving stations in Finland I
and Alaska: Arctic coverage
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Part 1: Volcanic emissions and aviation security:

Reason:
Avoid possible aviation hazard: Ash may damage airplane engines

Melted quarts/ash in F18 Hornet
engine. Finnish Air Force, 2010.
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Need for disaster mitigation:
Identification of volcanic ash and SO2 emlss_lons/cloudvs_&
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Requirements from aviation companies (Finnair):

Requirement: Comment:
Latency: As low as possible Speed is essential
Reliability: As good as possible Masking and filtering needed

to remove noise, anthropogenic
emissions, geometry specific
artifacts... (for non-experts)

Height: Valuable Difficult. Limb geometry
required
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Requirements from aviation companies:

Requirement: Comment:

Statistical probability Forecasts, modeling required
Dissemination: Fast, automized FTP, http

Formats: Simple Able to be used in flight systemes,

Images (png, jpg)

Verdict: Direct Readout data fulfills most of those expectations
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Challenge 1: How to detect volcanic ash?

Ash quite difficult to detect with satellite instruments
- Time of day
- Altitude of the ash cloud

Question: SO2 as proxy for volcanic ash, can it be used?

Cases:
- S0O2 yes, ash no
- SO2 no, ash yes
- Both SO2 and ash




Altitude (km)

Point 1: What is the altitude of SO2 and ash clouds?
- Which kind of instrument/retrieval to use: altitude sensitivity

Ash Cloud from Eyjafjallajokull volcano

16/04/2010
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Example 1: Identification of thin
layers of ash, lidar vs satellites.
Image credit: Ray Hoff, World
Meteorological Organization's
Global Atmosphere Watch's
Aerosol Lidar Network (GALION)
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Point 2: Does ash and SO2 follow the same trajectories?

Altitude and wind

GOME-2 AAI (aerosols)

i

KNM) / GBMBAF 21 May2011  MetOp-A/GOME-2 Al - London / Entire Region =™, W =m ™ 21-25.05.2010
‘ | Lower altitudes

EUMETSAT

IASI SO2
21-24.05.2010

Upper altitudes

Matop-ATAS] SO2 zignal 20110521 AM




Challenge 2: Separate volcanic and
anthropogenic emissions

Example 2: Separation of volcanic SO2 emissions
from anthropogenic emissions, Pavlof volcano in
Alaska and Norilsk smelter in Siperia

Aura/OMI - 03/28/2016 22:03-22:08 UT
SO, mass: 17.832 kt; Area: 170711 km®; SO, max: 13.44 DU at lon: -153.99 lat: 64.38 ; 22:06UTC
-165 -160 -155 -150 -145

Aura/OMI - 04/21/2016 04:49-04:52 UT
SO, mass: 7.335 kt; Area: 30852 km?; SO, max: 16.18 DU at lon: 90.75 lat: 73.43 ; 04:51UTC
75

N
»
SO, column PBL [DU]

-145 80 85 20 95

Imaésses: H%p:ﬁsoi%sfc.nasa.ébv

§> AT o)
'R AN
B )l \

; SV
/ ‘Ejy ’
/A |

http://sampo.fmi.fi

(% . NASA DIRECT READOUT CONFERENCE (NDRC-9)
! :I;HE_9'T.'=I-| INTERNATIONAL EOS/S-NPP DIRECT READOUT CONFERENCE



[ ) [ ) [ ]
[ ]
. s t u.t M tsf P 1 O b.t IlMAII[lElN»LAI|O> .
’ ST R T S T METEOROLOGISKA INsTITuTEr

- Instantly delivered Direct Readout products

Monitoring services s

03 composites | Individual orbits

= o+

OMI Sodankyli  OMPS Sodankyli OMPS Alaska  OMPS Alaska/Sod. {magesearch
Volcanic products
Ozone products

Highlights

Flight Projects | Sciences and Exploration

National Aeronautics and Space Administration
Goddard Space Flight Center

tmospheric Chemistry and Dynamics Laboratory (Code 614)
lobal Sulfur Dioxide Monitoring Home Page

Home News Documentation Publications Personnel
\ ; KNMI
Volcanic Hazards Project y ' Spac
Latest SO, eruption alerts NOAA-NESDIS. SACS_BIRA. IASI-ULB. 3 )
S0, Near Real-Time Images: NASA(DR). FMI(DR). NASA(NRT). NOAA(NRT). AIRS(NRT). SACS(NRT). G‘
GINA

MEaSUREs project:

TOMS images (1979-2005) | AIRS images (2003-present) | OMI images (2004-present) | OMPS images (May 2012-present)

Latest Daily (OMI/OMPS) Images of SO; (click on a highlighted rectangle)

Red = daily volcanic regions, = daily pollution regions, = long-term pollution images

. «\,

29.05.2016 29.05.2016
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Mitigation, Step 2:
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ORGANIZATION SERVICES PRODUCTS OPERATIONS

A I e rt S e rV i C e S Washington Volcanic Ash Advisory Center (VAAC)

Active Volcanoes in Washington VAAC area of Responsibility:
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OSPO Volcanic Ash Products:
ULB # : : P International Civil Aviation Organization (ICAO) Products Satellite Image
pilR ©On 27 March 27, 2016, Pavlof Volcano, a stratovolcano of the Aleutian Range on the Alaska Peninsula, began its latest - - Satellite Imagery .
eruption, sending a plume of volcanic ash into the air. Mount Pavlof is 1000 km southwest of Anchorage. . ICAO Products include Volcanic Ash Imagery from the GOES-13/15 and M
ASH and SO, notifications was sent by SACS to the Anchorage and Montreal VAACs. ) Advisories (VAA) and associated Volcanic Ash satellites.
( .\ At this time, Alaska Airlines had to cancel 43 flights. = Graphic (VAG) - VAA are issued every 6 hours
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oo . . NASA project: Real-time Volcanic Cloud Products
Mltlgatlon, Step 3 . and Predictions for Aviation Alerts

: Project PI: Nickolay A. Krotkov, NASA Goddard
Analysis and forecast cove Flight Conton (614)

services

Tracks Volcanic Ash With Satellites

NASA Tracks Volcanic Ash With Satellites

Suomi NPP da

OMPS Limb Profiler

bhd Spaln June 21 - 24, 2016
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Summary of Part 1:

DR data can be used to monitor volcanic
emissions

DR data is very useful (essential)

Use of different satellites and instruments
simultaneously
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Part 2: Air quality monitoring:

Image: Reuters
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Emissions from anthropogenic sources and biomass
burning may be detected/monitored

OM I total NO, 02 Jun 2015 KNMI/NASA

X}

Aerosols from forest fires in
Colorado over Europe. OMI

DR image on 25.06.2013
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Story, what happened in Finnish Lapland?

www.bootsandapackback.com
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% FINNISH METEOROLOGICAL INSTITUTE

Holuhraun eruption, fall 2014

* Low level SO2 transportation
HS e Visible in satellite images
* Measured on ground level

@ ~
OMI TRL SO, (DU)

N

Figure 1. OMI SO, total columns on selected days in September 2014

lalongo, I., Hakkarainen, J., Kivi, R., Anttila, P., Krotkov, N. A., Yang, K., Li, C., Tukiainen, S., Hassinen, S., and Tamminen, J.: Comparison of
operational satellite SO, products with ground-based observations in northern Finland during the Icelandic Holuhraun fissure eruption,
Atmos. Meas. Tech., 8, 2279-2289, doi:10.5194/amt-8-2279-2015, 2015.
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OMPS SO2 10th Sep 2014
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S., and Tamminen, J.: Comparison of operational satellite SO, products with ground-based
observations in northern Finland during the Icelandic Holuhraun fissure eruption, Atmos. Meas.
Tech., 8, 2279-2289, d0i:10.5194/amt-8-2279-2015, 2015.

Who farted? Hydrogen sulphide transport from Bardarbunga to Scandinavia
Authors: Hakan Grahn, Pontus von Schoenberg, Niklas Brannstrom

Snapshots: UV over Iceland

| GEISLAVARNIR RIKISINS

..T 1
1, .% ICELANDIC RADIATION SAFETY AUTHORITY
A (1R N sy

s

Sivoktun a utfjolublarri geislun

Reykjavik Egilsstadir

22.8.2013 13:27:00 22.8.2013 11:47:00

3,6 3,2




Summary: Pros and Cons of DR data

Speed of data delivery
Different kinds of data

products: Data, images,

overpass values, etc

Tailoring of the products

based on user needs
Simple set up -> easy

maintenance and control
Modest HW requirements

Limited spatial coverage

The latest auxiliary data
files maybe missing

(Breaks in service due to
limited budget)

High-speed connections
are helpful
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