CO, and Carbon Emissions from Cities:
Linkages to air quality, socioeconomic activity, and
stakeholders in the Salt Lake City urban area

John C. Lin
Logan Mitchell, Erik Crosman,

Daniel Mendoza, Ryan Bares,
Ben Fasoli, Dave Bowling,
4 Diane Pataki, Doug Catharine,

Derek Mallia, Alex Jacques,
Sebastian Hoch, John Horel,
Munkh Baasandorj,

Jim Ehleringer

and many, many, others...
figure bé B. Fasoli

O,-USA Lightning Talk: October 24™, 2018
U Land-Atmosphere Interactions Research (LAIR) Group

DEPARTMENT OF ATMOSPHERIC SCIENCES | THE UNIVERSITY OF UTAH




Salt Lake Area Greenhouse Gas Monitoring System
https://air.utah.edu/; Lin et al., BAMS, In Press (Nov. 2018 Issue)

Population (thousands km'2)




Salt Lake Area Greenhouse Gas Monitoring System
https://air.utah.edu/; Lin et al., BAMS, In Press (Nov. 2018 Issue)

Legend

A Co,

== TRAX

[] Research AQ
¥ Utah DAQ
B Heliport AQ

o MesoWest
? Radiosonde
? Profiler

Population (thousands km'2)




Salt Lake Area Greenhouse Gas Monitoring System
https://air.utah.edu/; Lin et al., BAMS, In Press (Nov. 2018 Issue)

W e T 1§ o TR z £ L "/-)7
Legend x "";//Eﬁ? ff}{ ;Lé@? AV
A 0, o T m'e"g ) e |~
il )1, A B
== TRAX 71 SR e AR L
[0 Research AQ ol 5 e w)ﬂ AVZ ,g’f‘ V=
Y Utah DAQ BBV e iy, o 1
\ "- ' 71 ’= 7 : G L & . e S

B Heliport AQ ‘
e MesoWest RPK
? Radiosonde ° . 'Aj‘y""'{‘ k]

=

PProfiIer e . —T

Population (thousands km'2)




CO, (ppm)

L_DNAS |

Latitude

40.7 1

40.6

40.9 . e
% Long-term Trends?? y/ﬁ,. =
40.8- A A

g

Long-térm urban carbon dioxide observations reveal
spatial and temporal dynamics related to urban
characteristics and growth

Logan E. Mitchell*', John C. Lin?, David R. Bowling®, Diane E. Pataki®, Courtenay Strong?, Andrew J. Schauer:,

Ryan Bares?, Susan E. Bush®, Britton B. Stephens?, Daniel Mendoza®, Derek Mallia?, Lacey Holland*, Kevin R. Gurney,
and James R. Ehleringer®

“Department of Atmospheric Sciences, University of Utah, Salt Lake City, UT 84112; ®Department of Biology, University of Utah, Salt Lake City, UT
84112; “Department of Earth and Space Sciences, University of Washington, Seattle, WA 98195; National Center for Atmospheric Research, Boulder,

CO 80307; ®Department of Atmospheric Sciences, University of Hawaii at Manoa, Honolulu, HI 96822; and School of Life Sciences, Arizona State
University, Tempe, AZ 85287

- 500

- 400

- 700

-600

- 500

- 400

CO, (ppm)



CO, (ppm)

40.9 : %

40.8 A%:

40.7 1 :
g MUR|
E 4
E

40.6-

L_DNAS |

Long-ferm urban carbon dioxi
spatial and temporal dynamic:
characteristics and growth

Logan E. Mitchell*', John C. Lin®, David R. Bowling®, Diane E. Pata
Ryan Bares?, Susan E. Bush®, Britton B. Stephens?, Daniel Mendoza'
and James R. Ehleringer®

?Department of Atmospheric Sciences, University of Utah, Salt Lake City, UT 84112;
84112; “Department of Earth and Space Sciences, University of Washington, Seattle,

CO 80307; ®Department of Atmospheric Sciences, University of Hawaii at Manoa, Hc
University, Tempe, AZ 85287

NO & NO; (ppb) CO (ppb) CHs (ppm) CO; (ppm)

PM25 ug l'l'l3

12/28/15 01/04/16 01/11/16 D1/18/16 01/25/16 02/01/16 02/08/16 02/15/16 02/22/16 02/29/16

8001 a) UoU—
HDP- -
550
500 4
T
L,.,g\
4501 \ | ! ||
400 — = = = = M= = W =g A= - R -~
3.0
CHs
271
244
|
21 4
1200 4 cO —
800
400
04
150 NO —
NO; —
1004
501 I\
i,
01 . . :
e) PM,s—
60 ".\ |
1 '1\
l‘r\!\l] (
40 I" \
20 ".
0

12/28/15 01/04/16 01/11/16 01/18/16 01/25/16 02/01/16 02/08/16 02/15/16 02/22/16 02/29/16

Date (MST)



CO, (ppm)

L_DNAS |

Latitude

40.9 T
40.8 A

40.7 1

40.6

Long-term urban carbon dioxic
spatial and temporal dynamic:
characteristics and growth

Logan E. Mitchell*', John C. Lin®, David R. Bowling®, Diane E. Pata
Ryan Bares?, Susan E. Bush®, Britton B. Stephens?, Daniel Mendoza'
and James R. Ehleringer®

?Department of Atmospheric Sciences, University of Utah, Salt Lake City, UT 84112;
84112; “Department of Earth and Space Sciences, University of Washington, Seattle,
CO 80307; ®Department of Atmospheric Sciences, University of Hawaii at Manoa, Hc
University, Tempe, AZ 85287

CO (ppb) CHg (ppm) CO; (ppm)

NO & NO (ppb)

PM,s ugm®

6001

5501

500 4

450

400

3.0

12001

8004

400

150

100

501

12/28/15 01/04/16 01/11/16 01/18/16 01/25/16 02/01/16 02/08/16 02/15/16 02/22/16 02/28/16

a)

_____ mr

uoU—
HDP- -

CHs

Linkage to Air Quality

c) CO —

W

12/28/15 01/04/1




CO, (ppm)

L_DNAS |

Latitude

40.7 1

40.6

40.9 ’;s§

40.8 +

>
«’.ﬁ\*i

CO; (ppm)

Long-term urban carbon dioxic
spatial and temporal dynamic:
characteristics and growth

Logan E. Mitchell*', John C. Lin®, David R. Bowling®, Diane E. Pata
Ryan Bares?, Susan E. Bush®, Britton B. Stephens?, Daniel Mendoza'
and James R. Ehleringer®

?Department of Atmospheric Sciences, University of Utah, Salt Lake City, UT 84112;
84112; “Department of Earth and Space Sciences, University of Washington, Seattle,
CO 80307; ®Department of Atmospheric Sciences, University of Hawaii at Manoa, Hc
University, Tempe, AZ 85287

NO & NO; (ppb) CO (ppb) CHs (ppm)

PM, 5 ug m3

12/28/15 01/04/16 01/11/16 01/18/16 01/25/16 02/01/16 02/08/16 02/15/116 02/22/16 02/29/16
6004 a)

5501
500 4

450 \

400

3.0

12001

8004
-
400

150 d) NO

100

501

601

401

12/28/15 01/04/1




12/28/15 01/04/16 01/11/16 01/18/16 01/25/16 02/01/16 02/08/16 02/15/16 02/22/16 02/28/16

40.9 500
700 ?7 a) UouU—
; HDP- -
600 5501
500 40.8 1 A \gﬁ g
r
400 - O 4504
700 - 4004 T T T T F =
’E\ 40.7
301
& 600 3
. S
N .:E ‘ — 2.7 B
O 500 © ; =
O - : =
400 _ 406 -1 ;; 244
(&)
700 _ _ A 2.1
ETs
600 - Long-term urban carbon dioxic
spatial and temporal dynamics 1200/
500 . s
Z characteristics and growth
| e | E. Mitchell®', John C. Lin®, David R. Bowling®, Diane E. P o 8001
400 <a R;g:nBaresa, (Suesan E.?Sur;hh, Brl;ttonaB. Stephc;ns"l,‘?)aniealﬁend:::‘ &
T T T T T T T ~» and James R. Ehleringer® -~
Q b‘ ol ?Department o mospheric Sciences, University o ah, Salt Lake City, 3 O
FFS S S0 P T §
Year University, Tempe, AZ 85287
0 <
150
|
& 1001
o)
=z
o3 504
(@]
P4
0 -
601
L)
£
2 a0
P
E 204
0

12/28/15 01/04/1




12/28/15 01/04/16 01/11/16 01/18/16 01/25/16 02/01/16 02/08/16 02/15/16 02/22/16 02/28/16

uoU—
HDP- -

Urban Growth/Planning

Year 2040 Commercial Buildings
(business as usual growth scenario)

CO; (ppm)

CHa (ppm)

12004

8004

0 kg CO2fyr

CO (ppb)

400

100

501

NO & NO (ppb)

PM,s ugm®

12/28/15 01/04/1




