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Methane emissions from the oil and natural gas sector vary greatly in different
global inventories

ST BT A 2o SeLunD isAKssON, 2017 According to Schwietzke et al. (2014) the vast
majority (about 80%) of the methane emissions of
the O&G sector are related to the natural gas
industry. Hoglund-lsaksson (2017), found only 40%
and suggested that the majority of these methane

Yt Nawralgas  emissions are related to the oil sector. According to
SCARPELLI ET AL., 2020 « Oil Scarpelli et al. (2020), gIObaI emissions for 2016 are
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41.5 Tg for oil, 24.4 Tg for gas. The International
Energy Agency (IEA) assigns about 60% to the
natural gas sector, however, their database is not
accessible.
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Approach of this study

Here we use BGR’s worldwide database on natural oil and gas production and consumption, dating back to 1900, and
compare it to the global bottom-up methane emission inventory PRIMAP v1.0.
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Calibration of inventory by using the atmospheric methane budget
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ppb CH4 in the atmosphere Global Mass Balance (Box model, in analogy to Schwietzke et al., 2014):
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in order to convert mole
fractions to mass units for
the global atmosphere,
(according to Schwietzke et
al. 2014)
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How reliable is the historic emission data base?
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Comparizon of atmospheric methane with the PRIMAP inventory: Difference should reflect natural methane emissions
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Ciais et al. 2013, Carbon and Other Biogeochemical Cycles, in Stocker, T. F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen,
J. Boschung, A. Nauels, Y. Xia, V. Bex, P.M. Midgley ed., Climate Change 2013: The Physical Science Basis. Contribution
of Working Group | to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change, Cambridge

University Press.
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According to this box model, average pre-industrial
atmospheric CH, = 208 Tg (years 1001-1849)

PRIMAP: Complete antropogenic methane
emissions except Land Use, Land-Use Change and
Forestry (LULUCF).

Natural sources, according to IPCC (Ciais et al.
2013), for 2000-2009:
Bottom up: 238-484 (median 347) [Tq]
Top down: 179-273 (median 218) [Tq]
Median 1980-1999: 193-182 Tg (TD)

355-336 Tg (BU)

Janardanan et al. (2020) estimate 232.5 Tg CH,/yr
global natural methane emissions.
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Example for a regional approach: Middle East
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Preliminary result: Global linear regression models

100

Basic linear regression (~b+a*Gas + ¢
sasic linear regression * Qil, blue line) failed over the whole time
on-linear regression | . . .
Methane emissions | scale. Additionally bad is the negative a (b
=5.7,a=-0.053, c =0.041)

Approach (green line):

Decreasing emissions from oil production,
once natural gas is also produced (GasA
= gas/oil production ratio).

This is, however, a non-unique solution.

Methane emissions [Tg]

(Input of oil and natural gas production numbers in
(Tera)gramm. 93 % percent methane in natural gas is
assumed. Calculations are performed using ,,R“)
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Summary

A simple global mass balance of atmospheric methane is compared to the global emission
inventory PRIMAP. Subtracting the inventory from the box model results in a reasonable value of
natural methane emissions, mostly unchanged from the pre-industrial level.

Fitting natural gas and oil production data to the PRIMAP inventory is, however, not straight
forward. Data quality is problematic for some regions/countries in both the emission as well as
production/consumption data base. In addition, specific conditions in many countries/regions need
to be taken into account in order to properly model emission trends: e.g. in the Middle East, flaring
and venting of natural gas decreased as natural gas production started. In Europe not only
production but also consumption needs to be considered.

There appears not to be a single, common regression formula that explains all regional emission
data. However, generally the approach is promising to constrain emissions at the sector level and
to improve a priori bottom-up emissions inventories.
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