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Advantages of the aircraft

e Aircraft are an efficient way to survey an urban plume

of greenhouse gases above and below the boundary
layer.

e Aircraft allow exploration of point sources that may not

be easily identified by ground-based measurements of
greenhouse gases.

e Aircraft wind, temperature and RH measurements can
be used to evaluate transport models.




Disadvantage of the aircraft

Seasonal, weekly and diurnal variability make it impossible to use only
aircraft
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dianapolis experiment

ACO, Acity Transport
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Altitude (m)

Indianapolis

ppm
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405.380

400.388

395.395
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. March 28, 2008

*  April 2,2008

*  April 14, 2008

*  April 15, 2008

*  April 21, 2008

. November 23, 2008
. December 20, 2008
* January 7, 2009

 Upwind and downwind legs to
flights

* Upwind legs wasted too much
time

e Better to fly outside plume on
downwind legs



Indianapolis

April 21, 2008
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Date

March 28
April 2
April 14
April 15
April 21

Nov 23

CO, Flux
(umole/m?s)

9.02 +/- 0.80
7.89 +/- 0.66
24.36 +/- 1.05
51.86 +/- 0.83
5.93 +/-0.48

6.60 +/-2.77

CH, Flux
(umole/m?s)

0.0063 +/-0.0011
0.068 +/- 0.0016
0.13 +/- 0.0041

0.16 +/- 0.0044

0.22 +/- 0.0036

0.071 +/-0.010

Vulcan C Flux
(umole/m?s)

17.45
18.70
15.87
15.10
15.5

12.36



INFLUX 1

Strengths:

* Background and urban signal for CO, and CH,
signal was easily detectable and well defined.

Weakness:

* Unclear what part of the plume was due to
respiration/photosynthesis and what part
was due to fossil fuel.

 Transport was not well known and led to
large errors in CO,



Sacramento Study
New Assets

*The ability to
Sampling for
14CO2

*The ability to
make continuous
measurements at
a tower
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Flight map

exploring point sources
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Sacramento Valley

Urban Plume

colorbar
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Sacramento Valley
Urban Plume —
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Fossil Fuel CO, v. Halocarbons

Proxies for 14CO,
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Flight map

Delta Region:
To understand and
identify point sources
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Sacramento Valley
Urban Plume
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Sacramento Valley
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Fossil Fuel CO, v. Halocarbons

Proxies for 14CO,
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INFLUX 2
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Merging Assets

Aircraft-based measurements
« CO, CH,

e 20 flights a year
Tower-based measurements
* CO,CH,and CO

e 11 towers (75-100m tall)
14C measurements, both towers and aircraft.
* Includes **CH, Halocarbons etc.
Regional modeling/inverse analysis—

e WRF-CHEM- 2km x 60 levels (40 levels in BL).
Vulcan/Hestia modeling.

10 km to building resolution for Indianapolis




Site 01:
CO2/CH4/CO
Flasks, PROFILE,

“Rural”

Site 02:
CO2/CH4/CO
Flasks, PROFILE,

“Urban”

Site 03:
CO2/CH4/CO (2
instruments)
Flasks, PROFILE

Site 04: CO2/CO,
Flasks

Site 05: CO2/CO,
Flasks

Site 08: CO2
Site 09: CO2
Site 10: CO2
Site 11: CO2

INFLUX 2
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Combining measurements and Models

Weighting function
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Conclusion

Aircraft play a critical role in measuring urban
plumes for the following reasons:

* |deal for identifying point sources

e Can provide synoptic picture of the urban plume

e Can provide validation for transport models which

includes plume dispersion and boundary layer
height.



