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High SO, concentrations

* Industrial emissions in the Craiova area
* Source of plume over Bulgaria source from “clean” Maritza power plants

* Emissions following topography of Carpathian mountains
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3D Observatory - RADO grants

NILU’s role:

* technical and scientific support for the implementation of the project

e training of Romanian researchers at NILU and at RADO

* develop 5 IR and 5 UV cameras for SO,, particles, volcanic plumes,
and to implement them at the 5 stations of the observatory
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- UV camera

Apogee e2V CCD47-10
back illuminated
Detector
QE ~60% at 320 nm
cooled
, 1024x1024
Pixels
13 um square
max. 9 filters
Filterwheel 310, 315,325 and 330 nm
10 nm FWHM
50, 78, 105 mm,
UV lens
F/3.5, F/3.8, F/4.0
Digitisation 16 bits
FOV 15.2° -7.23°
Detection range ~10 km
Accuracy (SO,) 0.1gm>
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SO, camera development:

Mori T, Burton MR (2006) The SO, camera: a simple, fast and cheap method for ground-
based imaging of SO, in volcanic plumes. Geophys Res Lett 33:0L.24804.
doi:10.1029/2006GL027916

Bluth GJS, Shannon JM, Watson IM, Prata AJ, Realmuto VJ (2007), Development of an
ultra-violet digital camera for volcanic SO, imaging. J Volcanol Geotherm Res 161:47-56

Portable UV
imaging camera for
industrial and
anthropogenic gas
emission monitoring
~ and assessment

12:44315TC 27,09, 2007
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Measurement and calibration principle:
Beer-Bougier-Lambert-law

1,(A) =1 A(A) - exp (- k yp-L) k: extinction coefficient
’ p: gas concentration
L: pathlength

Ln (I /|o,A) =-k-S S: path concentration
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Measurement principle, cont.
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Fig. 4.11 — Measured transmittance of the two band-pass filters used for construction of the
S0,-camera prototype. Also shown (red) is the absorption cross-section of SO, (Bogumil et al.

2003). (Adapted from Kick 2008) [from Kern, AMTD, 2010]
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Quartz glass calibration cells 50 mm diameter [100- 1500 ppm-m]
[<5000 ppm-m]

1.

2. evacuate, fill with mixture of SO, and N,

heat at 100°C, flush with N, for one hour

3. sealing by glass blower

[~
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A47-91288: L=50mm, A=3.5, f1=310nm
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Calibration corrections
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Calibration cell A25 (~*1600ppmm) - at 09:17 LT T, oo 4 glass = 0335
at 19:32 LT T, 4o, 4 glass = 0.280
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IR camera

schematics & specification

-

wallhs
NILU

Calibration

* [aboratory: black body
* black body shutter

Total field-of-view

Optics

Image size

Number of fllters

Filter 1 (SOy)

Filter 2 (Plume temperature)
Filter 3 (Ash)

Filter 4 (Ash)

Sampling rate (max)
Detector

NEAT Filter 1

NEAT Filter 2

NEAT Filter 3

NEAT Filter 4

Power requirements
Accuracy (805)

Accuracy (Silicate particles)
Detection range

43°

25 mm F1.4 Ge lens
640 x 512 pixels

up to 4

8.6 ym

10.0 ym

11.0 pm

12.0 pm

~7Hz

Uncooled microbolometer
S00mK @ 250 K
200 mK @ 250 K
200 mK @ 250 K
200 mK @ 250 K
12V,3 A, 40 W peak
+02gm?
+0.5gm?

~10 km



Horizontal Path Simulation (U.S. Std. Atmosphere) 7.3 um and 8.6 um 502 bands
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_ . . . Line intensities from HITRAN-2000 database
Table 1.1: Channel number, central wavelength, bandwidth, purpose and required noise equivalent  (Rotheman et a al, 2003)

temperature difference (NEAT) for NicAIR.

Filter wheel cover
Shutter control+temp.

Channel No  Wavelength Purpose NEAT Serial interface
[im mK r 1 Lens
1 8.65 SOy/plume imaging 300 1
2 10.00 SO7 and volcanic ash/particles 100 I'\__' |
3 10.87 Volcanic ash/particles 100
4 12.00 Volcanic ashy/particles 100 \\ L

F/1.0 focal plane array Filter wheel Shutter

Prata, A. J., and C. Bernardo (2007) Retrieval of volcanic SO, column abundance from Atmospheric
Infrared Sounder data, J. Geophys. Res.,112, D20204, doi:10.1029/2006JD007955.
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Stack measurements

Broadband image 11 pym image
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