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Objectives

Develop and demonstrate measurements systems capable of quantifying
trends in the total (and anthropogenic) carbon emissions of the LA
megacity

Reduce uncertainty in CH4 (and N20) to levels comparable to CO and CO2
Validate assertion that CO2 and CO inventories are good to within X%

Attribute observed emission signatures to key sectors & activity in the
megacity (diagnose inventories)

|dentify and quantify individual fugitive CH4 emission sources (e.g. ports,
power plants, landfills, natural gas infrastructure, oil/gas production, etc)

Advance measurements capabilities, models, and protocols to bridge the
research to operations gap

Extend methods and techniques to many cities and establish open and
transparent sustained data, analysis, and measurements methodology
sharing (including capacity building).

megacities.jpl.nasa.gov
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LA Project components

Hestia-LA: high resolution CO2 emissions data set (Gurney et al)

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

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

Satellite GHG measurements (Miller, Eldering, et al)
Integration and synthesis (group effort)
Data Portal — transparent data sharing (Duren, Crichton et al)
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(2) High-resolution atmospheric CO, modeling
(currently 4km for SoCal — moving to 1km)
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(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
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(4) Emerging satellite capabilities

Geostationary (20xx?)  OCO-3 on ISS (2017?) GOSAT (2009-?) OCO-2 (2014-2016)

Example of differenf “svér‘h‘blring strategies relative to existing mega”c‘ifivé-sﬂ(.r\é‘:d dots) and projected new megacities by 2025 (blue dots)



Greenhouse Gas Observing Satellite (GOSAT)
Observations of NIR Reflected Sunlight

GPS receiver T 0

GOSAT

Ground Pointing ———
Mechanism
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Cross track wf’f (along track)

GOSAT TANSO-FTS samples on a Launch: January 2009
~150 km grid

Can also TARGET individual surface

locations Charles.E.Miller@jpl.nasa.gov

Star Tracker
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Orbiting Carbon Observatory (OCO-2)
Observations of Reflected NIR Sunlight

|

02A Band

OCO-2 strategy optimized to Launch: 2 July 2014

deliver accurate, global XCO2
Charles.E.Miller@ijpl.nasa.gov
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OCO-2 Spatial Sampling Approach

The OCO-2 Orhit: :
«705 km altitude, 98.2° inclination
» 16-day ground track repeat cycle AuaAl G R
«98.8 minute period: 14.57 Orbits/day
» ~25° longitude offset between
consecutive orbits

 1.5° longitude offset between orbit
tracks after 16-days

Latitude Coverage
» Nadir: +85° Solar zenith angle
 Glint: +81° Solar zenith angle

Sampling Rate

« 24 samples/second along track OCO-2 collects samples continuously
« ~1 million samples per day along a narrow track with much
- 10-20% of the soundings expected coarser sampling from track-to-track.

to yield useful X4, estimates
Charles.E.Miller@jpl.nasa.gov
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OCO-2 Nadir & Glint Sampling of Sao Paulo
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Megacity Fossil Fuel (FFCO,) Emissions as a
Proxy for Anthropogenic CO, Emissions

Urbanization has concentrated >50% of the world’s population and 70% of fossil-fuel
CO, emissions into <3% of the land surface
Monitoring FFCO, from ~30 Megacities worldwide provides a tractable measurement
solution to trend total anthropogenic CO, emissions
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High resolution, process-based greenhouse
gas emissions data products
or
"bottom-up inventories”

Kevin Gurney
Associate Professor
School of Life Sciences
Senior Sustainability Scientist
Global Institute for Sustainability



Vulcan

MheVulcan Project

Roman
God of Fire

log Kilotonne C/Year

B 50 - -0.c84
B o685 - -0312
[ 0313 - o011
[ ]ooz - 029
[ ]o297 - 0545
P 0546 - 0813

- 0.814 - 1.190 The Vulcan Project Support provided by: M‘ARI?’()W\ STATE

~ Purdue University NASA (Carbon/04-0325-0167) X
Bl 200 - 3920 Dr. Kevin R. Gurney USDOE (DE-AC02-05CH11231) AL UNIVERSITY

www.vulcan.project.asu.edu Gurney et al., Env. Sci & Tech, 2009



Greek goddess of
the hearth fire
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Synthesis framework
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NARROWING THE UNCERTAINTIES ON
AEROSOL AND CLIMATE CHANGES
IN SAO PAULO STATE

NUANCE-SPS

LAPAT
Departamento de Ciéncias Atmosféricas

Instituto de Astronomia, Geofisica e
Ciéncias Atmosféricas-USP



The project — approach

* The megacity of Sao Paulo will be an example of
Integrated approach regarding evaluating of the
Impact of the climate change on its air quality.

« Metropolitan Area of Sao Paulo will be an
observatory of the climate, with special attention to
the variation of the meteorological characteristics
due to the climate change.



NARROWING THE UNCERTAINTIES ON AEROSOL AND CLIMATE CHANGES IN SAO PAULO STATE — NUANCE-SPS
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PM 2.5 CONCENTRATION (ug/m3) and SURFACE WIND

(INITIALIZATION GFS05: 18Jan2014 12:00 UTC) 19Jan2014 00:00 UTC
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BLACK CARBON CONC. (ug/kg-dryair) and SURFACE WIND

(INITIALIZATION GFS05: 18Jan2014 12:00 UTG) 19Jan2014 00:00 UTC
20°S

21°S
22°5
23°5
24°5
25°S

26°S

10

—_—

27°8 ; Reference Vactor

50°W 48°W 46°W 44°W 42°W 40°W

i |
il b
-3 K

0 05 1 15 2 25 3 35 4 45 5 55 6
(PpmvV)




(%)Risco estimado de morbidade por doencas respiral
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Application — Climate Change Impacts

Two nested grids > 9 and 3 km grid spacing, respectively, having the grid center
collocated in the center of the MASP

Meteorological fields for the initial conditions were provided by the Global Forecast
System (GFS), with horizontal grid spacing of 1 by 1 degree every 6 hours

Boundary Conditions CCSM3
* Comunity Climate System Model
 NCAR

22°8

Mazzoli C., 2013
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