
1

Modeling the global hydrogen isotope cycle

G. Pieterse

A. M. Batenburg

S. Walter

M. C. Krol

T. Röckmann

Monday, June 21, 2010



2

Contents

 Background
 Atmospheric Budget of H2

 Model Implementation
 Model Results
 Derived Atmospheric Budget of H2

 Conclusions

Monday, June 21, 2010



3

Background

 Potential advantages of H2 economy
 Reduced greenhouse gas emissions
 Better urban air quality

 Potential disadvantages of H2 economy
 Slower methane removal (Schultz et al., 2003)
 Stratospheric ozone removal (Tromp et al., 2003)

® Potential adverse effects on climate
® Determine baseline budget of H2

® Use concentration measurements (H2)
® Use stable hydrogen isotope measurements (H2 and HD)
® Use global models for interpretation

 Note: δD(H2) = (2([HD]/[H2])/RVSMOV - 1)*1000 o/oo
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Atmospheric Budget of H2
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Atmospheric Budget of H2
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Conclusions 

 Excellent H2 simulation, hardly biases
 δD(H2) about 15 ‰ too light

 explained by
• CH2O photolysis
• deposition
• stratospheric input

 Stratospheric input largest unknown at the moment
 Paper in preparation
 Next: high resolution analysis, e.g. Mace Head data

19

Monday, June 21, 2010


