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= Monitoring of GHGs from
space is one of the
challenges of the Earth
Observations infrastructures,
considering spatial, spectral,
and temporal resolutions.

= Still, significant uncertainties
on the sources of the main
greenhouse gases: carbon
dioxide (CO2), methane
(CH4), and nitrous oxide
(N20).

* The only way to attenuate
climate change is to monitor
and reduce anthropogenic |
emissions of CO2 and CH4.
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Steel plant, Taranto (Italy)
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CH, MAPPING FROM SPACE

= |ndustrial methane emissions play a major role in the methane budget
= Emitters are typically “point sources”: strong emissions as plumes from small surface elements

= Typically a small number of emitters account for a large fraction of the total emissions
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CO, MAPPING FROM SPACE

Carbon dioxide (CO2) emissions from power plants represent one of the largest sources of anthropogenic greenhouse gases;
Strong point sources dominate carbon dioxide emissions;

CO2 estimations often lack atmospheric measurements and instead rely on fuel consumption, population dynamics, and
other data.
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PRISMA qs,

PRISMA, fully funded by the Italian Space Agency (ASl), is an in-orbit Earth Observation system with an
innovative, electro-optical instrumentation that simultaneous combines data of a hyperspectral sensor and a
panchromatic camera from the same scene.

PRISMA as-built and CHIME SNR requirement comparison

SPECS ——PRISMA as built VMIR

==PRISMA as built SWIR

240 total bands in VNIR (#66, 400—1010 nm) & SWIR (#174, 920-2505 nm) at a spatial 1, CHIME req
resolution of 30 m on a swath of 30 km ' —MRD PRISMA

Mean spectral resolution of 10 nm in a spectral range of 400-2500 nm
Pan (Panchromatic) imagery is provided at a spatial resolution of 5 m
Simultaneous acquisition of images in the VNIR, SWIR and«RPAb
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Mission T

Providing global observation capability for monitoring of natural resources and atmospheric =
characteristics

Mission Topics * ‘tand Cover
= Pollution and water quality

= Carbon Cycle
= Soil Moisture
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Hyperspectral remote sensing: how PRISMA works
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PRISMA's visible channels ;
capture sunlight reflected

off Earth and only see 1
during the daytime. AR .

RISMA's infrared channels detect

= energy that is not visible to the

human eye. They collect energy
; _ that is emitted by objects such

R R 2 as the surface of Earth and

' < clouds. It can detect infrared

energy day or night.
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CH4 and C02 MAPPING FROM SPACE !

= |Imaging spectrometers like PRISMA measures solar radiance reflected off the Earth’s surface, producing an
image where each pixel has a detailed spectrum containing information on surface and atmospheric
properties.

= |maging spectrometers measure narrow spectral bands (e.g. 10 nm for PRISMA) in the shortwave infrared,
capturing between 2 and 2.5 um wavelength caused by atmospheric CO2 and CH4

* |ncreased CO2/CH4 concentration within a pixel’s spatial resolution produces stronger absorption
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CH4 POINT EMISSION FROM PRISMA

CH4 Plumes

>
4

Q=3774 % 1471 ka/h

3 Ea Caper e AP q __'} il B . i)
2297 + 914 - R ‘
w77 o tofh : i ‘ﬁ .
e
. Ty =
. o - 5 iy |
P = N S et 0
PR R ST ey Qa=8743 % 3486 ka/h Q=7655 + 3137 ka/h
AN X ' - Qp=9641 + 3844 kg/h Qg=5860 + 2374 kg/h

: 4 Y
AXCH, (ppm m) a

200 580 1500 2150 2800 (Permian Basin and Algeria)
200 1375 2350 3425 4500 (Turkmenistan and Shanxi)

Q=2798 + 1025
Information generated by Guanter L. et al. presented at ASI Hyperspectral Remote Sensing Workshop
2021, under an ASI License to Use; Original PRISMA Product - © ASI - (2020-2021)."
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COAL AND GAS FIRED POWER PLANTS from PRISMA

Co2 Plumes and cuasiioo0 at'three coal-fired power plants-in US,Poland and South Korea
using PRISMA imagery-=7 s« et " _ _ . K
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Information generated by Cusworth D. et al. AGU Advances, 2, e2020AV000350, under an ASI License to
Use; Original PRISMA Product - © ASI - (2020-2021)."
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COAL AND GAS FIRED POWER PLANTS from PRISMA
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PRISMA Second Generation is the future Hyperspectral Italian Mission, to be launched PR'SMA
in 2025.

» Entirely Funded by the Italian Space Agency
* Hyperspectral data continuity currently available by the PRISMA system.

SPECS

SWATH and SNR: on demand techniques of SWATH enlargement and SNR enhancement on a single pass, by the use of
platform agility.

Acquisition modes: STRIPMAP and SPOTLIGHT.

e STRIPMAP image: VNIR/SWIR GSD < 30 m and PAN GSD <5 m, swath =30 |
Imaging Capacity (acquire, downlink and archive) more than 2.000.000 km?2.

Low revisit time (72 h with a maximum off-nadir angle of + 30°)
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CONCLUSIONS

PRISMA has the capability of detecting and quantifying GHG such as CO2 and CH4 at high spatial resolution
Joint CO2/CH4 remote sensing capability allows for fuller GHG accounting at co-emitting facilities

The majority of global power plant CO2/CH4 emissions can be monitored with current and coming
hyperspectral missions.
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PRISMA Second Generation, with on-demand enhanced spatial resolution down to !¢/ (==l R il
RN .
the monitoring of GHG emissions. Newn s
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Thank You for your attention
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Register on ASI website to download products and request acquisitions of F RISMA
https.//www.asi.it/en/earth-science/prisma/ :



https://www.asi.it/en/earth-science/prisma/
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