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Evaluation of Methane Flux from Natural Gas
Transportation System from Satellite

- Methane column concentration observation from GOSAT

-Validation of GOSAT Data

Gen INOUE, H.Sutoh, K.Ohashi*

Center for Global Environmental Research
National Institute for Environmental Studies
* Nippon Steel Corp.



Greenhouse gases Observing SATellite
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s==~Aage of GOSAT observation
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Solar’Radiation

10 kim diameter ) .
Launched in 2008
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GPS receiver '
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Krasnoyarsk territory, 25, May 1999



Polar Orbit

Once per three days

10km resolution

Detectable limit: 1.3tH,/Day

Procedure of CH4
Sareiiie emission reduction

STEP 1
Spectrometer on GOSAT Observation of CH4 Spectrum

STEP 2
Data transmission, Analysis

Ground truth

STEP4 Fixing of
Leakage

STEP4 Improvement
of Efficiency
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Reduction of Greenhouse Gases : : Methane Distribution

Prevention of Explosion
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7éemi e Spectra of GOSAT sensor

CHy

(1) 0.76 pm band (2) 1.6 um band (3) 2.0 um band



gz~ Spectra of Methane
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e Precision is dependent on the Signal to Noise Ratio and the

Spectral Resolution.
e In case of GOSAT, SNR > 300, and Av =0.2 cm-1

e Precision of 3 ppb or better is expected.




XOrsarvirey
EATaikte

@ Observation by Europe
e Satellite

CH, VMR measured by SCIAMACHY [ppbv]
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SCIAMACHY (6cm-1) 20 ppb resolution
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Continuous leak rate observed

in East Europe
Flux = Concentration x Wind speed
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< 1.5km

A\ 4

CH4 concentration was
observed at 500 m down-
stream of compressors.
When it expands to 8 km
in width, and 100m in
height, the concentration
will be about 4ppm.

The flux estimated is
Q=73tCH4/day

Hepht ()

100 200
Horrontally htegrated CH4 (ppm 10m)
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Flammable gas reacts with 02' and release electron

Hp, CO,
CoH5OH, etc.

Gas-phase

Porous
Catalytic Layer|

Room_Termp [C]

Sn02 thin film

SnO2 based sensor
GC/FID

Electrode
Substrate

1.Sensitized by

CH4 concentration [pph]

muti-pole structure

2.Nano-particles
of Pt remove CO
and H2

ResidualError [pphb]

J |Sn02 based sensor - GC/FID
-15 = - - -
[ T I

3.Water vapor
Without Pt Oxidizer was removed

With Pt Oxidizer completely Precision Is 3 ppb
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St ases Ground observation
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FTS on Aircraft

Continuous leak rate observed in East Europe
1 ppm x 100m / total CH4 column = 0.1% precision
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7 aemis - “Alrcraft observation

Window to
be replaced
by quartz

IL-76

Wing span=50m, Length = 47m
Cruising speed = 750-800 km/hr
Flight distance = 5,000 km
Payload =40t Seven crews

Cessna 206

Wing span=11m, Length = 9m
Cruising speed = 272 km/hr
Flight distance = 1,260 km
Payload = 0.7 t
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The observation of CH4 in the precision of 0.25% means
that the 4ppb difference in column can be detectable.

= If the field of view is 10 km¢, the total mass of air is
0.8x10(12)kg in it. The amount of 4 ppb corresponds to 3
tCH,4 In 10 km square. If the transportation is 100 km/day,
the leak of 30 tCH,/day Is detectable. If it is calm, the
minimum detectable leak rate decreases.

= There is the records of leakage 45, 79, or 0.73 tCH4/day
stationary at compressor stations, and some of them are
detectable.

= The leakage which is lead to explosion is more than this
amount.
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