Fit Spectra to Retrieve CO,: Minimize Residual
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Real time in situ trace gas analysis at 4 Corners.

e Ultra-sensitive in situ gas
analyzers (ppm to ppb)
 Real time, do not require
frequent calibration and can
be operated remotely
*CO,, CH,, CO, H,0 (CRD)
*CO, Isotopes (CRD)
*Water isotopes (CRD)

*CH, isotopes (CRD)

*NO, (CL)

*SO, (P-UV)

*O,; (UV,,,), PM
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Solar UV-Vis mini spectrometer installed

NO, (DU)

Aekonet

Measures sun and sky
radiance from 270 to 530 nm
in 0.5 nm steps with a 1.6°
field of view. Products: 1%
accuracy and 0.1% precision
foy-NO2 and O,.
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In Situ Emission Ratios:

Top Down agree with

Bottoms up to <1%

In Stack Meas. ; Top Down Observ.
ANO,/ACO, = 1.5*103; 1.47*103

ASO,/ACO, = 3*104; 2.98*104
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Remote NO,/CO,: Emission Factor Verification

Lindenmaier et al, Nature CC in review 2013
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Simulated and Satellite column NO, over Four

Corners: 15th March 2011
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Satellite-OMI NO,, decline from Environmental

OMI ¥
Top Down
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In situ (EPA) and regional remote (Pandora)
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Remote Regional Ozone Monitoring at San Juan

Substation: Pandora and B
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Discovery of Methane (x3) enhancements at 4C
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Ubiquitous high CH, plumes measured with
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Satellite: SCIAMACHY 2003-200 Hotspot at 4

XCH,, from SCIA (2003-2009); elevation and latitudinal gr ML"Z
% s ST I ./ ;.'. .7477‘

Figure 1: Average methane anomaly as seen by SCIAMACHY from 2003-2009. The
f%-)corners region exhibits the largest regional enhancement in the conterminous US.
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Edgar emissions have to be scaled by x3.3 |n

WRF model to match 4-Corne
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Mid-IR (InSb det) Retrleval of C2H & CH, to

attribute thermogenic
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