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Overview of worldwide LNG plants with our study sites highlighted with Photo by Finnish citizen Ari Laine on 24 July at a
red rectangles. Underlying map from IGU World LNG report 2020 edition. distance of around 38 km from the Portovaya facility
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Sentinel 3 NRT SWIR at Corpus Christi LNG

First impressions:
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o * Hotspot location frequently matches the flares
e Apparently, the 500 m FRP (red numbers) better
27891 M coincides with the flare locations compared to
6 the 1 km FRP (white numbers).
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Sentinel 3 NTC SWIR at Corpus Christi LNG

S3B FRP 2022-05-13 04:23:24 NTC

(SWIR (ifov, classificaton))

First impressions:
 SWIR data only from 28 February onward
 SWIR FRP data only FRP_AN (not _BN)

* Hotspot location frequently matches the flares

Latitude

e FRP uncertainties 10 - 40%

e Classification «1» (vegetation fires) «4» (off-
shore gas flares), at Ras Laffan LNG, the
classification is frequent «2» (on shore-flare)
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* Pixel geometry information desirable
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Time series NRT FRP 500 m

FRP Sentinel-3 SWIR (NRT, 500 m)
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FRP Sentinel-3 SWIR (NTC)
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First impression:

* General agreement, but apparently more and smaller values in the NTC data
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Histogram distribution Histogram distribution
vs FRP from other instruments NRT 1 km and NTC FRP

—— VIIRS night ! —— S3 FRP NTC
— MODIS ! 53 FRP NRT (500 m)

—— Nightfire T < 1300K
—— Nightfire T > 1300K
—— VIIRS day
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First impression:
* Expected sensitivity (related to pixel size), and more small values in the NTC data set
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" Correlation between Sentinel 3 NRT FRP 500m and NTC FRP
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* Comparably large scatter between NRT and NTC FRP values — NRT with generally larger FRP
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km

e

PROGRAMME OF THE
EUROPEAN UNION

Europ

FRP 500 m

Opermicus

oyes on Earth

QUEENSLAND CORPUSCHRISTI QUEENSLAND CORPUSCHRISTI
-23.74 — -23.74 P
27.91 f ERE. 27.91 J BB
‘ == f
-23.75 5% -23.75 5%
15 15
-23.76 27.89 - -23.76 27.80 -
L [ L L
3 2377 3 27.88 10 3 2377 S 2788 10
= =1 =3 =]
3 2378 3 2787 8 3 2378 32787
E 5 . 5
-23.79 27.86 -23.79 27.86
-23.80 27.85 ] -23.80 27.85 0
15117 151.18 15119 151.20 151.21 151.22  151.23 -97.29 -97.28 -97.26 -97.25 15117 15118 15119 151.20 151.21 151.22  151.23 -97.29 -97.28 -97.27 -97.26 -97.25 -97.24 -97.23
Longitude Longitude Longitude Longitude
RASLAFFAN SABINEPASS RASLAFFAN SABINEPASS
FRP FRP
25.975 A 20 25.975 1 20 20
25.950 29.77 5 25.950
25.925 2 25.925 P =
o © 29.76 @ o
T 25.900 4 g T 25.900 4 -]
2 0 2 2 0 2 10
3§ 25.875 4 8 29.75 9 25.875 3
25.850 5 25.850 5 5
25.825 2974 25.825 4
0 0 0
25.800 e s o H S 25.800 - = ; ; - .
51.40 51.45 51.50 51.55 51.60 51.65 -93.93 —-93.92 —-93.91 -93.90 —93.89 —93.88 51.40 51.45 51.50 51.55 51.60 51.65 -93.93 -93.92 -93.91 —93.90 —93.89 —93.88 —93.87 —93.86
Longitude Longitude Longitude Longitude
OMAN PORTOVAYA OMAN PORTOVAYA
———=1FRP 60.57 FRP 60.57
22.670 20 22.670 29
60.56 60.56
15 15
22.665 60.55 22.665 60.55
] ] 3 ]
2 10 26054 2 10 26054
5 22.660 5 5 22.660 5
60.53 60.53
5 5
22.655 60.52 22.655 60.52
A = 0 | : 0
— r r — T — — 60.51 3 — — — - - — 60.51 -
59.3975 59.4000 59.4025 59.4050 59.4075 59.4100 59.4125 59.4150 28.06 28.08 28.10 28.12 28.14 59.3975 59.4000 59.4025 59.4050 59.4075 59.4100 59.4125 59.4150 28.06 28.08 28.10 28.12 28.14
Longitude Longitude Longitude Longitude
o o L]
First impression:
L]
. .
* Fl detected, NRT FRP 500 val | to fl locat m d with the 1 km FRP
are detecteaq, values cioser to 1tiare iocation co ared wi e
= Il hw c= ™ 4= I @ = T 11 1] — — Il = 2= E1 & = im [+l
— [ 1| = = - | — EEE Ealn 3 |

@ EUMETSAT ot @esa



7t Sentinel 3 Validation Team Meeting 2022

-20 October 2022 | ESA-ESRIN | Frascati (Rm), Italy

1

Sentinel 3 NRT FRP 500 m

——

PROGRAMME OF THE
EUROPEAN UNION

NTC FRP (incl.

Opermicus

Europo's eyes on Earth

all categories)

@ EUMETSAT ot @esa

QUEENSLAND CORPUSCHRISTI QUEENSLAND CORPUSCHRISTI
-23.74 — —23.74 P
27.91 f ERE. 27.91 ERE.
-23.75 5% -23.75 27.90 S
15 15
=23:16 27.89 £ =23:70 27.89
] ] ] 3
g=n 22788 10 2231 22788 1o
b=} b=} 5 5
3 2378 3 2787 3 2378 32787 8
5 5
-23.79 27.86 -23.79 27.86
-23.80 27.85 ] -23.80 27.85 0
15117  151.18 15119 151.20 151.21 151.22  151.23 -97.29 -97.28 -97.27 -97.26 -97.25 151.17 151.18 15119 151.20 151.21  151.22  151.23 -97.29 -97.28 -97.27 -97.26 -97.25 -97.24 -97.23
Longitude Longitude Longitude Longitude
RASLAFFAN SABINEPASS RASLAFFAN SABINEPASS
FRP FRP FRP
25.975 A 20 20 25.975 A 20
25.950 25.950 |
25.925 2 B 25.925 22
2 25.900 g 8 25.900 g
277 10 2 10 27 10 2
9§ 25.875 4 8 9 25.875 3
25.850 5 5 25.850 5
25.825 4 25.825 1
0 0 0
25.800 e s o H - 25.800 e = H H -
51.40 51.45 51.50 51.55 51.60 51.65 -93.93 —-93.92 —-93.91 -93.90 —93.89 —93.88 51.40 51.45 51.50 51.55 51.60 51.65 -93.93 —93.92 —93.91 —93.90 —93.89 —93.88 -93.86
Longitude Longitude Longitude Longitude
OMAN PORTOVAYA OMAN PORTOVAYA
———=1FRP 60.57 FRP 60.57
22.670 1% 20 22.670 20
60.56 60.56
15 15
22.665 60.55 22.665 60.55
L [ [ [
T ° ° °
2 10 26054 2 10 26054
5 22.660 5 8 22.660 8
60.53 60.53
5 5
22.655 60.52 22.655 5 60.52
0 [ s 0
- —— — — — . 60.51 3 - — - — — - 60.51 -
59.3975 59.4000 59.4025 59.4050 59.4075 59.4100 59.4125 59.4150 28.06 28.08 28.10 28.12 28.14 59.3975 59.4000 59.4025 59.4050 59.4075 59.4100 59.4125 59.4150 28.06 28.08 28.10 28.12 28.14
Longitude Longitude Longitude Longitude
o o L]
First impression:
L]
. . . . .
 NRT and NTC detect fl NTC h me m detect d potential som mm
an etect riares, as some more aetections, an otential some co ISSIONING errors
= Il e c= 8 4 I @ = T"' 111 — — B2 Il = 2= E1 & = im [+l
— 1 ] | - s & B — EEE el =m B



7th SentinEI 3 ValidatiOn Team Meeting 2022 PROGRAMME OF THE zperHiCUS G EUMETSAT o e with @esa

EUROPEAN UNION

18-20 October 2022 | ESA-ESRIN | Frascati (Rm), Italy

Summary

* Initial evaluation of the NTC and NRT FRP for flares at LNG sites

* LNG flares are detected by both data products

* FRP values from NTC apparently lower than FRP from NRT; more NTC than NRT hotspots; FRP 500 m geo-
location better than FRP 1 km geo-location; some commissioning errors can be seen; categories are not
always correct

Wish list

Science:

 Reprocessed time-series with consistent retrieval (including past datasets)

* Information on uncertainties for all products

* Information on pixel geometry for all products (for comparison of various satellite instruments, we need to
access cloud-cover information)

Application:

* Simple CSV files with time, latitude, longitude, FRP, flag "
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