Frontal Passage Effects on PCTM CO, Concentration in Continental North America
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PCTM: Model Conclusions

@ Diurnal cycle well-represented temporally, while
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@® Known fossil fuel (FF) emissions
€ Goddard Earth Observation System 5.1.0 reanalysis data set used
to drive transport in PCTM

€® When air travels over agriculturally dominated
land, CO, drawdown from crops is
underestimated

Intensive study (MCIl)

€ Goalis to seek convergence between
top-down (tower-based) and
bottom-up (direct modeling-based)
ecological estimates of regional flux

@ If climate models are to accurately project
future CO, levels, there is a need to more fully
understand what controls the highly variable -

atmospheric CO, concentrations (Kawa, 2004) Figure 1. Map of ring 2 sites in
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e [l
: \/} PCTM may overestimate nocturnal vertical mixing
(=== leading to lower than observed CO, readings near

[

: : Sampling
® As more hlgh frequency CO, observations e NP PPN YNNGV I irve ground level
become available, there are more Kewanee, Il 26-Apr-07 4127N 89.97W 30/140 m AGL _
Centerville, 1A 27-Apr-07 40.79N 92.87W 30/110 m AGL = ® L B

FaRGaE

S - : | A = '%af 7 ‘,\NE # - - .
opportunities to analyzg, verify, and improve Mead, NE  30-Apr-07 4113N 96.45W 30/120 m AGL e e P10 @ Close spatial, high frequency CO, measurements
our current understanding of the sources and Round Lake, MN  1-May-07 =~ 43.52N  95.41W 30/110 m AGL gl ‘ // Figure 2: Simplifiedlsohermanet T are extremely informative and allow for verification
. Galesville, WI 29-Jun-07 44.09N 91.33W 30/140 m AGL | oot . . .
sinks of CO, , , , , _ o output for the Parameterized Chemistry of model processes that would otherwise be
Table 1. List of tower locations with data collection levels. On the right z Sl
, e Transport Model : ibl
is the Mead, NE tower. IMpPOSSsIDie

@® Call for more studies similar to the MCl in other
locations across the continent and across the
world

YRR S s Case Study: July 15" —25™ 2007

. : : . | RS EEEAS- o ISEMMA S B\ IR
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€ PCTM modeled CO, levels were close to Ring 2 observation daytime minima prior to * AR SRS & Statist
frontal passage, however, after the cold front passed, PCTM overestimated CO, minima at - .
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multiple sites by as much as 20-25 ppmv

€ Nocturnal maxima were often underestimated by PCTM, especially prior to frontal passage

€ Onset of increased drawdown can be seen to move in time and space by looking at
multiple tower time series due to the towers’ close proximity and availability of high
frequency measurements 2/
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Figure 4. Map of 100m PCTM CO, concentrations in ppmv for 12Z : : ! : : ]
(7AM CST) on July 19th 2007, Summer agriculture obscures well- Figure 5. Time series of Ring 2 sites” measured CO, concentrations compared to PCTM output

from July 15 — July 25t 2007. Ring 2 observations are taken from the higher of the two
sampling heights for each tower. PCTM values are for the 100m level. Wind directions in
degrees with 0° (360°) corresponding to northerly flow.

defined CO, front, however, many anthropogenic sources of CO, are
easily distinguishable.




