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|Nitrous oxide in the global atmosphere QAUT
N,O and global sources
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| Nitrous oxide in the global atmosphere AT
@ N,O in the atmosphere: Characteristic Vibrations -

0, =1298.3 cm-!
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(source:http://wvww2.ess.ucla.edu/~schauble/MoleculeHTML/N20O_htmI/N20O_page.html)
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Nitrous oxide in the global atmosphere
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N,O and global warming
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I Nitrous oxide in the global atmosphere ST

N,O and global distribution
N>O global history (ppb)
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INitrous oxide in the global atmosphere  a(IT
N,O and global trend

— Linear fit: 0.80 ppb per year growth
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|Nitrous oxide in the global atmosphere (AT

N,O global trends and hemispheric differences

= (Global mean with 1-sigma uncertainty
— Linear fit: 0.80 ppb per year growth

» Understanding the role of

el greenhouse gases for climate
” change, to develop balanced and
- scientifically sound actions on
o] emissions control and to monitor

there effects on global

Lt distributions requires integrated
global greenhouse gas observing

systems such as GAW.
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» Data compatibilty should match
scientific requirements for trend
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|The GAW network for N,O AT

Status 2014
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| The GAW network for N,O AT
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|The GAW network for N,O AT
Data compatibililty '

Performance Audits by the WCC-N20 with 5 Travelling Standards
(range: 296 to 347 nmol/mol)
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|The GAW network for N,O AT
Data compatibililty '

Performance Audits by the WCC-N20O with 5 Travelling Standards
(range: 296 to 347 nmol/mol)
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|The GAW network for N,O

Data compatibililty regional GAW station Anmyeon-do

AMY N>O ECD Analysis 2013

C_ED 1.5 1 observed ambient N,O levels
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|The GAW network for N,O ﬂ([[

€D Data compatibililty regional GAW station Anmyeon-do
AMY NoO ECD Analysis 2013 B 2
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|High precision spectroscopic methods AT

@ Quantum Cascade Lasers
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|High precision spectroscopic methods g(rr

@ Quantum Cascade Lasers
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|High precision spectroscopic methods

D Contineous Wave Quantum
Cascade Lasers (CW-QCL)
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|High precision spectroscopic methods
@ CW-QCL N,O response: Noise
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|High precision spectroscopic methods
@ CW-QCL N,O response: Noise

Allan Variance

0.01

1E-3 1

1E-4 -

Allan deviation N,O (nmol/mol)

0.1s=0.194
1s=0.064
2.5s=0.050

1E-5 -

N,O in cylinder air

|

1

—
10 100

I I L]
1000 10000

integration time (107" s)

6th Asia-Pacific GAW
Workshop on Greenhouse
Gases, Daejeon, Rep. Korea

3 o 3 GLOBAL
w-? 'S ATMOSPHERE

WMO w WATCH

KIT — University of the State of Baden-Wuerttemberg
and National Research Center of the
Helmholtz-Association



|High precision spectroscopic methods
@ CW-QCL N,O response: Noise

raw data cyinder air
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|High precision spectroscopic methods

@ CW-QCL N,O response: Drift
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|High precision spectroscopic methods

@ CW-QCL N,O response: Drift

N,O response
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|High precision spectroscopic methods
@ CW-QCL N,O response: Drift
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|High precision spectroscopic methods
@ CW-QCL N,O response: Linearity
Aerodyne CW QC Laser Linearitiy (22.-28.08.14)
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|High precision spectroscopic methods
@ CW-QCL N,O response: Long-term effects

2 O 1 2 Aerodyne CW QC Laser Linearitiy (22.-28.08.14)
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|High precision spectroscopic methods
@ CW-QCL N,O response: Calibration factors
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|High precision spectroscopic methods
@ CW-QCL N,O response: Reproducibility
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|High precision spectroscopic methods

@ CW-QCL N,O response: Sample water
Impact of water vapor on evaluation
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|High precision spectroscopic methods
B CW-QCL N,O response: Measurement strategy

Suggestion: As developed for CO,

22.03.2014
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|Summary and Conclusions AT

» Gobal N,O emission increase with 0.80 nmol per year. With CO, emission
reduction measures in place, the contribution to global warming is
Increasing.

» The analysis of trends, hemispheric differences, seasonal cycles, including
studies on the effectiveness of N,O emission mitigation measures requires
a challenging network data compatibility of + 0.1 nmol/mol.

» With the established GC/ECD techniques the DQOs for N,O still remain a
challenge to achieve as GAW MG are mostly not fully considered.

Spectroscopic measurement techniques are an alternative.

But: Also with CW-QC Lasers, DQOs remain a challenge.
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