
Page 1  Riggers et al. 
EGU 2020 

EGU online 

2020 

Additional information  

Projected SOC stocks in German croplands 
under different climate change scenarios 

Catharina Riggers, Christopher Poeplau, Axel Don, Cathleen Frühauf, René Dechow 

Thünen Institute of Climate-Smart Agriculture 



Page 2  Riggers et al. 
EGU 2020 

Snapshot of methods 

Climate scenarios 

 

NO FUTURE CLIMATE CHANGE 

Repetition of temperature and 

precipitation of last decade 

 

 

CLIMATE CHANGE 

Representative concentration 

pathways (RCPs) 

• RCP2.6 

• RCP4.5  

• RCP8.5 

Multi-model ensemble 

• Combinations of SOC model 

   and OC input estimation 

   method 

• Evaluated in Riggers et al.,  

   2019 

 

 

German croplands 

• Soil characteristics 

• Land management of last 

   decade 

+ + SOC model 
OC input estimation 
method 

CENTURY1 ccb6 

ipcc-nir7 

bze8 

C-TOOL2 bolinder9 

ipcc-nir7 

ICBM3 ccb6 

ipcc-nir7 

ROTH-C4 ccb6 

YASSO075 ipcc-nir7 

1Parton et al. (1994), 2Taghizadeh-Toosi et al. (2014), 3Andrén and Kätterer 
(1997), 4Coleman and Jenkinson (2005), 5 Tuomi et al. (2011), 6Franko et al. 
(2011), 7Rösemann et al. (2017), 8Jacobs et al. (2018), 9 Bolinder et al. (2007) 
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Declining SOC stocks in German croplands 

Fig. 1: Mean projected SOC stocks 
under current yield levels and the 
95 % confidence interval 
summarizing the ensemble 
uncertainty of climate projections 
and SOC models.  
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Snapshot of methods II 

One-dimensional optimization 

 

 

 

SOC targets 

 1) SOC stock in 2099 is the same as in 2014 (= 58 Mg ha-1) 

 2) SOC stock in 2099 is increased by 4 ‰ a-1 (= 78 Mg ha-1) 

Climate scenarios Multi-model ensemble 

 

 

German croplands + + 

+ 

SOCtarget: chosen target SOC stock [Mg ha-1]  

SOCcinput: SOC stock time series of the scenario with increased OC input [Mg ha-1] 
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Estimated required OC input in 2095 

Fig. 2: Estimated required 
above- and belowground OC 
input from plant residues, roots 
and root exudates for the year 
2095. 
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