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Introduction: The H2 budget

• Linked to methane cycle
• Larger mixing ratios in SH than NH
• Large uncertainties exist in the global H2 budget
• Expected `Hydrogen economy’
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Introduction: Hydrogen isotopes
Isotopes: atoms of the same chemical element, with different mass

Isotopes of hydrogen:

1H or H

Protium/hydrogen

2H or D

Deuterium

3H or T

Tritium (unstable)

Deuterium atoms undergo the same reactions as 
`ordinary’ hydrogen atoms, but at different rates.
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Effects of an hydrogen economy
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Introduction: Hydrogen isotopes
Result: H2 from different sources has a different deuterium content. 

Also the different sinks have a different effect on the relative 
deuterium content of H2

Isotopes can be used to distinguish between different 
sources and sinks.
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Task ACTS

• Implement an isotope scheme in TM5 to 
interpret atmospheric measurements
– Definitions

• KIE: kinetic isotope effect
• IBs: isotope branching ratios
• MIE: molecular isotope enrichment

• Previous studies show:
– H2 & CH4 enriched due to CH4 oxidation
– Due to MIE
– Uncertainties: CH2O photolysis

6

6Sunday, November 30, 2008



Isotope monitoring stations

The EUROHYDROS flask sampling locations. Red circles 
indicate the stations used for isotope measurements.
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Out of phase behavior in NH

T.S. Rhee 2006: seasonal cycle derived from samples from 3 
CARIBIC flights (sampling from commercial aircraft)

Shows the dominant role of soil uptake in the NH. 
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Comparison Alert – NH mean

We can follow this cycle with much larger precision.
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TM5 model (6x4) 2004

10

10Sunday, November 30, 2008



TM5 model (6x4) 2004
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TM5 model (6x4) 2004
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TM5 model (6x4) 2004
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TM5 model (6x4) 2004
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TM5 model (6x4) 2004
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DeltaD H2  (Alert/Neumayer)
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Latitudional Distribution
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The Cabauw tower
• 213 m high tower with instruments at 
different heights
• ECN can sample air from 20, 60, 120 
and 200 m
• Continuous measurements of H2 and 
other trace gases already running

www.knmi.nl
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Cabauw: time series
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Cabauw; source signature

• Axis intercept of a Keeling plot (δD vs. inverse concentration) gives 
an estimate of the dominant source signature.
• At Cabauw, fossil sources seem to dominate (negative intercept) 
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Conclusions

• First H2-isotope version TM5 performs 
reasonable (i.e. Some latest updates need 
to be included)

• SH: H2 slightly underpredicted & too light
• Competition between chemical production 

and depostion: isotopic signatures 
uncertain!

• Intermediate CH2O shows very variable 
isotopic composition!

• First measurements: -294 > +210 o/oo17
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