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S1 Emission factors 28 

S1.1 Lakes and reservoirs 29 

CH4 emissions from lakes and reservoirs were determined based on the following equations 30 

by Bastviken et al. (2004) in units of gC lake−1 yr−1: 31 

(area)..
(E)Ebullition

10log84101901
10


 , (S1) 32 

(area).
D)Diffusion(

10log9270234.0
10


 , (S2) 33 

(area)
Storage(S)

10log649.0546.1
10


 . (S3) 34 

Table S1 shows how the equations were combined to estimate the total CH4 flux of the lake or 35 

reservoir, depending on its depth and elevation. 36 

 37 

Table S1: Formula to calculate total CH4 flux for lakes and reservoirs depending on their 38 

depth, elevation, and surface area. Formula variables based on Section S1.1 above. Area and 39 

FCH4 indicate the total surface area covered by and the total CH4 flux from the different lake 40 

types, respectively. 41 

Lake type Depth 

[m] 

Elevation 

[m a.s.l.] 

Formula Area 

[km2] 

Number 

of lakes 

FCH4 

[Gg CH4 yr−1] 

Natural lakes ≤ 30 ≤ 1500 F=3*(0.5*E+D+S) 10 29 0.07 

Natural lakes ≤ 30 > 1500 F=3*(D+S) 2 15 0.01 

Natural lakes > 30 ≤ 1500 F=0.5*E+D+S 1264 23 1.52 

Natural lakes > 30 > 1500 F=D+S 9 5 0.01 

Reservoir ≤ 30 ≤ 1500 F=3*(0.5*E+D+S) 14 12 0.08 

Reservoir ≤ 30 > 1500 F=3*(D+S) 3 16 0.01 

Reservoir > 30 ≤ 1500 F=0.5*E+D+S 42 22 0.08 

Reservoir > 30 > 1500 F=D+S 44 46 0.05 

Undefined ≤ 30 ≤ 1500 F=3*(0.5*E+D+S) 9 206 0.10 

Undefined ≤ 30 > 1500 F=3*(D+S) 12 423 0.08 
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Lake type Depth 

[m] 

Elevation 

[m a.s.l.] 

Formula Area 

[km2] 

Number 

of lakes 

FCH4 

[Gg CH4 yr−1] 

Undefined > 30 ≤ 1500 F=0.5*E+D+S 0 0 0.00 

Undefined > 30 > 1500 F=D+S 0 0 0.00 

Lake Wohlen    3 1 0.20 

Total    1412 798 2.21 

 42 

S1.2 Wetlands 43 

The determination of representative emission factors (EF) was challenging due to the small-

scale nature of these ecosystems. Typical mires in Switzerland, for instance are expected to 

have only a few water statured depressions where emissions of 100–300 mg CH4 m–2 d–1 

occur while the surrounding area consists of rather well-aerated soils and vegetation. Hence, 

a per-hectare estimate may be composed of 5% of the flux expected from an ecosystem 

classified as fen and 95% of mostly upland regions which produce less CH4 or may even 

uptake it. Therefore, a national inventory with a hectare resolution or coarser must use 

emission rate estimates that are aggregated in a way that realistically reflects the variability 

within the pixel. Best estimates used in our inventory for wetland sources at the aggregation 

level of available statistical land classifications range from as low as 0.42 mg CH4 m
−2 d−1 up 

to 221 mg CH4 m
−2 d−1 with an area weighted average of 2.67 mg CH4 m

−2 d−1. These EFs 

rely on various literature studies as tabulated in  

Table S2. 44 
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Table S2: Emission factors (EF) to calculate CH4 flux for different wetland types. The data 

sets used for the determination of the wetland area are indicated with hm (Federal Inventory 

of Raised and Transition Bogs of National Importance; FOEN, 2008b), au (Federal Inventory 

of Floodplains of National Importance; FOEN, 2008a), fm (Federal Inventory of Fens of 

National Importance; FOEN, 2010), and ren (National Ecological Network REN, wetland 

site; FOEN, 2011). Additional information on the determination of the EF is given in the 

columns reference and remarks. 

Wetland type Data 

set 

Area EF FCH4 Reference Remarks 

  [km−2] [mg CH4 

m−2 d−1] 

[Gg CH4 

yr−1] 

  

Saturated raised 

bogs 

hm 0.32 221 0.026 Rask et al. 

(2002) 

Center of “deep bay” 

fen 

String bogs hm 0.63 196 0.045 Corradi et al. 

(2005) 

  

Transitional mires hm 13.13 119 0.570 Rask et al. 

(2002) 

“shallow bay” fen 

Lake shores au 19.7 59 0.424 Delsontro et 

al. (2010) 

  

Hummocky raised 

bogs 

hm 3.66 96 0.128 Simpson et al. 

(1997) 

  

Birch and spruce 

muskegs 

hm 2.55 5.6 0.004 Ullah and 

Moore (2011) 

Hemlock 

River deltas au 8.69 36 0.114 Ullah and 

Moore (2011) 

Inbetween 

Raised bogs with 

mixed vegetation 

hm 5.24 2.1 0.004 Ullah and 

Moore (2011) 

Riparian forest 

Open water 

bodies 

hm 0.25 15 0.001 Delsontro et 

al. (2010) 

Diffusive flux only 

Exploited 

peatlands 

hm 0.43 60 0.009 Rask et al. 

(2002) 

“flark” fen 

Alpine au 4.44 6.5 0.011   50% of running 
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Wetland type Data 

set 

Area EF FCH4 Reference Remarks 

  [km−2] [mg CH4 

m−2 d−1] 

[Gg CH4 

yr−1] 

  

floodplains waters 

Glacier forelands au 88.62 3.7 0.120   50% of running 

waters 

Running waters 

and streams 

au 99.87 13 0.480 Bastviken et 

al. (2011) 

  

Tall forb 

communitites 

hm 0.5 1 0.000   50% of running 

waters 

Gardens in 

settlements 

hm 0.05 3.6 0.000 Boldrin et al. 

(2009) 

Home composting 

Mountain pine 

muskegs 

hm 3.52 1 0.001   50% of raised bogs 

with mixed 

vegetation 

Dolines hm 0 2.1 0.000 Ullah and 

Moore (2011) 

Riparian forest 

Unspecified mires fm 165.5 0.63 0.038   150% of unspecified 

wetlands 

Unspecified 

wetlands 

ren 1901 0.42 0.291 Ullah and 

Moore (2011) 

20% of Riparian 

forests 

Total  2318.1  2.266   

 45 

46 
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S1.3 Wild animals 47 

Table S3: Emission factors to calculate CH4 emissions from wild animals taken from SAEFL 48 

(1996). Additionally, the habitat area based on land-use statistics (FSO GEOSTAT, 2009) as 49 

well as the estimated CH4 fluxes are given. 50 

Species Population EF  

[kg animal−1 year−1] 

Habitat area 

[km2] 

FCH4 

[Gg CH4 yr−1] 

Red dear 30,000 14 11,000 0.42 

Roe deer 119,000 2.3 10,500 0.27 

Alpine Chamois 94,000 3 2,500 0.28 

Alpine ibex 17,000 6 5,000 0.10 

Total 260,000  29,000 1.07 

 51 

S1.4 Forest soils 52 

Table S4: Emission factors to calculate CH4 uptake by forest soils for different forest types 53 

following Hobi (2011). Additionally, the forest area as well as the estimated CH4 flux is 54 

given. 55 

Forest type EF [mg CH4 m
−2] Area [km2] FCH4 

[Gg CH4 yr−1] 

Deciduous −1.12 500 −0.21 

Evergreen −0.46 2,200 −0.37 

Mixed −1.10 to −0.47 8,500 −2.24 

Total  11,200 −2.82 

 56 

57 
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