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How does an urban environment modify the global cycle of observed atmospheric CO,? To address this
question, we have studied CO, since 1998 on the Caltech campus and compared the observed temporal
variations with relatively local clean air data from La Jolla (http://scrippsco2.ucsd.edu/datalljo.html). Time
series analysis of daily [CO,] and isotopic composition Caltech datareveal periodicitiesat 1 and 0.5 year and 7
days. Thislast period is not observed in La Jolla. In addition, the 83C pattern is inverted in Pasadenarelative to
that at La Jolla, and there is no well-defined seasonal variation in CO, mixing ratio in Pasadena, in contrast to
the La Jolla pattern (Figure 1). The seasonal variations in Pasadena reflect the superposition of local
contributions of CO, in Pasadena on global clean air temporal variations. The local contributions are significant:
e.g., thetotal CO, concentration in Pasadenais ~25 ppm higher than in clean air. Although the typical diurnal
variation in CO, mixing ratio consists of alow [CO,] plateau at about ~10 AM-4 PM PST and ahigh [CO,]
plateau at ~9 PM-3 AM, there are significant variations with season and day of the week (Figure 2). The
amplitude of the diurnal variation in Pasadena varies from ~20 ppm in June to ~80 ppm in December. We
typically observe amaximum in [CO,] at ~5-9 AM on weekday mornings, which is smaller on weekends and
coincides with increased traffic on surface streetsin Los Angeles due to weekday morning rush hour. Thereis
no corresponding peak that can be associated with afternoon rush hour.

= 20|Pasadena B busare smdudenes] = 9 | La Jolla Error bass are sandard exrors 60
g 40 o
(=Y
< 20 -/ F\ ,/'
Q. === g
- i, AU |
- g e August
20 Monday T :oal September
2 -40
2 p yNi B2
£ 40|, P o
o
o B y e
% 20|80\ /
0l Frasessdyg\ g
305 20 Seagae e
K o 40 Tuesday
908 . ol s 60
w -l w0 =in 40 |4 /\
2 | =moaiy " \\‘/
>9ozy gaq £ >Lo0zy
=2 8394 ) =% 8§30 4 0
EEZ3 8 £ g2 ER 5 s 8 rm\m.,ﬁf an
23785 3EF 2838 201 Wednesday
g g¢ : g7 33 'ig

month month

ALY N

\

== A\ ‘/
jpeees Wb
20 Thursday Rt o

Figure 1. Annua cycles of [CO,], 8=°C, and 3O for
mid-day flask samples for Pasadena and La Jollafrom
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Figure 2. Changesin diurnal variationsin [CO,] with
day of the week and month of the year. Summer
months are in red and winter monthsin blue. [CO,] is
given as the difference from the long-term linear
trend. The error bar in the Monday panel indicates the
average standard error.



