
•  Wie haben sich die globale Temperatur und die 
CO2-Emissionen bis anhin entwickelt? 

•  Wieviel CO2 dürfen wir noch ausstossen, um 
das 2-Grad Ziel zu erreichen? 

•  Welche Faktoren bestimmen dieses CO2 
Budget? 

•  Was passiert, wenn wir über das 2-Grad Ziel 
hinausschiessen? 

•  Wie wichtig sind die anderen Treibhausgase 
wie Methan (CH4) und Lachgas (N2O)? 
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Quelle: Modifiziert von Meinshausen et al. 2009  
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Quelle: Global Carbon Project; www.globalcarbonproject.org 
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Quelle: Fuss et al. (2014) 
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Quelle: Global Carbon Project; www.globalcarbonproject.org 
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Quellen: EDGAR v4.2 FT2012;  
Velders & Daniel (2014);  Levin et al. (2010) 

Quelle: Kirschke et al. (2013) 

Quellen von Methan (CH4) 

Treibhausgasemissionen Global  
2012 

Treibhausgasemissionen Schweiz 
2013 

Total: 47.8 Gt CO2-äquivalente  Total: 0.054 Gt CO2-äquivalente  

Natürliche und anthropogene Quellen 
Global: 0.5 – 0.6 Gt / Jahr 

Natürliche und anthropogene Quellen 
Schweiz (2013): 211 kt / Jahr 

R. V. Hiller et al.: Anthropogenic and natural CH4 fluxes in Switzerland 1949

Fig. 1. Our spatially explicit Swiss CH4 emission inventory includ-
ing both anthropogenic and natural CH4 sources.

3 Results and discussion

3.1 Spatially explicit CH4 inventory

Anthropogenic emissions are strongly dominating total
Swiss CH4 emissions and mostly originate from agriculture
(see Table 2). Hence, the highest emissions are observed in
the southern part of the Swiss Plateau, an area dominated
by livestock farming between the pre-Alps to the south and
the Jura mountains to the north, covering approx. 30% of
Switzerland (Figs. 1 and 2a). Due to the proximity to the
Alps, this region receives more precipitation than the rest of
the Swiss Plateau and is therefore less suited for the produc-
tion of vegetables and cereal, which are mainly cultivated in
the northern and western parts of the Swiss Plateau. The cen-
tral and northern parts of the Swiss Plateau are densely pop-
ulated and consequently less land is dedicated to agriculture,
which corresponds to relatively low emissions in this region.
In the Alps, agricultural activity is concentrated on the val-
ley floors. During the summer months, part of the livestock
is moved to Alpine pastures for grazing to save the resources
in the valley for the winter. This practice is part of the tradi-
tional Swiss three-stage farming system (Bätzing, 2003) and
therefore CH4 emissions can also be found in relatively re-
mote areas of the Alps.
CH4 emissions fromwaste management (Fig. 2b) are more

abundant in regions with high population density. This also
applies to the energy sector (Fig. 2c), where highest CH4
emissions occur in urban areas because natural gas is dis-
tributed to private households for cooking and heating.
Natural and semi-natural CH4 emissions from lakes, wet-

lands, and wild animals (Fig. 2d–f) as well as the uptake
by forest soils (Fig. 2f) are considerably lower than anthro-
pogenic emissions (Table 2). Natural lakes in Switzerland
are remnants from previous glaciations. The largest lakes are
located in the lowlands, while many small lakes are found
throughout the country. Reservoirs are mainly situated in
Alpine areas to exploit the descent for hydropower genera-
tion (Fig. 2f). Since the large wetlands in the floodplains were
drained for agricultural use in the 19th and 20th centuries, the

highest emissions from this ecosystem type are limited today
to shore areas and to hilly landscapes where agriculture is
less favorable (Fig. 2d). Wild animals are more abundant in
rural areas with continuous forests, the preferred habitat for
many species. Alpine ibex and chamois also populate remote
and sparsely vegetated mountainous areas (Fig. 2e). Forests
cover mountain slopes up to the timberline, protecting from
natural hazards. At lower elevations, forests were often con-
verted into agricultural land during the last centuries, but
some remained and are protected today by law. While wild
animals living in the forest are a source of CH4, the forest
soil acts as a sink. Deciduous forests are limited to lower
elevations, whereas evergreen forests dominate at higher el-
evations. Due to the lower uptake rate of evergreen forests,
CH4 uptake by forest soil tends to decrease with elevation.
Our spatially explicit inventory is available from http:

//doi.pangaea.de/10.1594/PANGAEA.828262 (Hiller et al.,
2014a).

3.2 Comparison with other inventories

The EDGAR v4.2 inventory and the TNO/MACC inventory
in Fig. 3 show spatial distributions of total anthropogenic
CH4 emissions over Switzerland for the latest available years
of 2008 and 2009, respectively. These maps can be quali-
tatively compared with the total emissions of our inventory
presented in Fig. 1, where anthropogenic emissions make up
more than 95%.
The total emission of EDGAR v4.2 clipped to the do-

main of Switzerland amounts to 236GgCH4 yr�1 for 2008,
consistent with the country total reported by EDGAR v4.2
for Switzerland. This total is almost 30% higher than the
183GgCH4 yr�1 reported in the SGHGI for the same year.
The TNO/MACC inventory adds up to 191GgCH4 yr�1 over
the domain of Switzerland in 2009, which is close to the
180GgCH4 yr�1 in the SGHGI for 2009 (FOEN, 2013).
The difference between EDGAR and TNO/MACC likely
reflects the fact that EDGAR is an independent inventory
applying its own methodologies for the collection of ac-
tivity data, application of emission factors, and spatial al-
location. The TNO/MACC inventory, in contrast, is scaled
to total emissions reported by the individual countries. In
both inventories, the spatial allocation of the emissions is
based on different and less detailed geostatistical informa-
tion than available in our study. Fig. 4 presents scatter plots
of the pixel values of the EDGAR and TNO/MACC inven-
tories versus our inventory mapped to the respective reso-
lution of the coarser inventory. Scatter plots were created
for both total emissions and for different categories sepa-
rately. For the scatterplot, we used the subsectors that rep-
resent the emissions in our inventory best, while the com-
parison of Swiss totals per sector is based on all emissions
of each sector reported in the respective inventory. In gen-
eral, the agreement is significantly better for TNO/MACC
than for EDGAR, except for the waste sector. The EDGAR

www.biogeosciences.net/11/1941/2014/ Biogeosciences, 11, 1941–1960, 2014

Quellen: Schweizerisches Treibhausgasinventar 
(2015); BAFU Project HALCLIM (2015) 

Quellen: Schweiz. Treibhausgasinventar  
2015; Hiller et al. (2014) 


