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LA Project Objectives
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LA Megacity Project Components

1. GHG Inventory Information – Bottom up Methods
– Hestia-LA: high resolution CO2 emissions data set (Gurney et al)

2. WRF/chem/VPRM/STILT: high res tracer-transport modeling 
(Lauvaux, Li et al)

3. Surface GHG measurements – in-situ and remote-sensing 
(Duren, Keeling, Weiss, Sander, Wennberg et al)

4. Satellite GHG measurements (Miller, Eldering, et al)

5. Integration and synthesis (group effort)

6. Data Portal – transparent data sharing (Duren, Crichton et al)
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(1) Hestia: High resolution CO2 data set for LA
The Bottom-Up Inventory Information

http://hestia.project.asu.eduHestia-LA:  K. Gurney & R. Patarasuk (ASU), P. Rao (JPL)  
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http://hestia.project.asu.eduHestia-LA:  K. Gurney & R. Patarasuk (ASU), P. Rao (JPL)  
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(2) High-resolution atmospheric CO2 modeling
(currently 4km for SoCal – moving to 1km)

Fossil Fuel CO2 Emissions                  Atmospheric CO2 concentrations                  

Measure thisSolve for this
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J. Li & S. Feng (JPL) 



(3) Surface measurement network
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Fossil fuel CO2 overlay courtesy T. Oda, CSU/NOAA, ODIAC v3, 2010, 1km, log scale (green: 100, purple >10,000 gC/m2/yr)

Mira Loma and Corona sites will likely be
Replaced by sites at Riverside and TBD 
downtown  LA location 



# Site Status CO2 CO CH4 Site notes

1 Mt Wilson operating I/C I/C I/C Mountain/surface: Non-standard config

2 Caltech operating I/C I/C I/C 10 m roof,Non-standard; upgrade to G2401 on 
40m roof & standard roof config circaAug ’14*

3 Granada Hills operating I I I 50m tower, Standard tower config

4 USC operating I I I 50m roof, Standard roof config*

5 Compton operating I I I 45 m tower, Standard tower config

6 Palos Verdes operating I Surface, non-standard config

7 San Clemente Planned I I I 10 m, Standard tower config

8 La Jolla operating I I I 10m, Scripps config

9 CSU Fullerton Planned I I I 40m roof, Standard roof config*

10 Claremont operating I I I 10m roof, non-standard config

11 San Bernardino operating I I I 60m tower, non-standard config

12 Victorville operating I I 70 m tower on mountain; Standard config

13 Dryden operating C C C TCCON only; no in-situ sampling

14 UC Irvine Planned I I 20m roof, Standard roof config*

15 Riverside Under Study I I 30+m tower, Standard tower config

16 LA Live Under study I I 200m roof, TBD config**

I: in-situ measurements (continuous), 
C: column measurements (daytime).

Secondary GHG sites and meteorological observations not shown.

LA Network status August 2014

*EN roof-top config consists of 4 corner inlets (each on 3m long masts) –
symmetric sampling to account for different wind conditions
**LA Live skyscraper (near shorter USC site) intended to evaluate potential bias 
in LA network (most of which consist of low elevation inlets)







CO is currently un-calibrated



Examples of in-situ sites

Rooftop (USC)
4 inlets at 50 meters

Tower (Granada Hills)
inlets at 52 and 31 meters



Rooftop Sampling Considerations
(NIST, Prasad et al, April 2013)

Simulated inlets at 
2m & 10m 

430ppm

403ppm407ppm

394ppm

Conclusion: even tall (>10m masts) do not resolve recirculation issue except 
when placed near the upwind edge; inlets at the 4 corners of roof-top (ideally 
each at least 3m out/above roof line) are preferred  
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3 meter mast

inlet
Met station

Placement meteorological 
observations at each 
corner of the building.



Examples Of Remote-Sensing Sites
Near IR Spectrometers Observing Atm. Absorption –

Solar Illumination
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Mt Wilson

Caltech



1.63km from point A to point B

Coastal Study – PBL Height 

Kort, Duren, DeCola 2012
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(4) Emerging satellite capabilities
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OCO-2 (2014-2016)GOSAT (2009-?)OCO-3 on ISS (2017?)Geostationary (20xx?)

Example of different sampling strategies relative to existing megacities (red dots) and projected new megacities by 2025 (blue dots)

• Focus on land sinks
• < 1% of point sources

• Flexible pointing
• All point sources each month

• All point sources 
every day
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(5) Synthesis framework
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Data Flow & Portal
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Compton	
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Granada	
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Earth	
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Victorville	
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LA	Jolla	
Site	

*JPL	G2401	picarros	(CO2/CH4/CO/H2O),	
EN	controller,	standards,	Scripps	sampling	box	

**EN	G2301	picarros	(CO2/CH4/H2O),	
EN	controller,	standards,	Scripps	sampling	box	
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FTIR	
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Project	Data	Portal	access	will	be	
limited	to	team	members	during	
project	setup	and	commissioning	
period	then	open	access;	final	
project	products	will	be	delivered	to	
TBD	DAAC	at	TBD	latency	

New	interface	

Exis ng	interface	

***CARB	Picarros	and	LGRs	at	Mt	Wilson	and	
Claremont	
	

Palos	
Verdes	site	

Poten ally	>	10	“configura ons”	in	terms	of	how	data	
are	collected,	QC’d,	calibrated,	etc	
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PBL	instrs	

Core	basin	sites	
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Thank you
Riley.M.Duren@jpl.nasa.gov

megacities.jpl.nasa.gov


