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OCO-2 Status

e Observatory Status
e All Subsystems Nominal
* Propellant Available Until 2037
e Last avoidance RMM on 04/12/16
 Last DMUM on 10/06/16
* Next scheduled DMUM - 01/07/2017

e Instrument Status
* Operations Are Nominal
* Next Decon planned for February 21 — March 1, 2017

» Science and Validation
— Collected observations for 26+ months (Nadir, Glint, Target modes)
— Continued testing of Version 8 build
— Preliminary test suite completed
— Additional improvements ongoing
— ACOS B7.3 production and documentation in process
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Contamination Trending
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Mean )(CO2 {pPpm)

29 Npv 2016
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Fraction (%)

1 Nov 2018
7302

OCO-2 Data Yield — ~7%

Selection & Outcome Stats for Ops_B7302_r0x
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Daily average in blue

Menth Total Sounding Count: 2.96e+07
Month Total Selected Count: 2.08e+06( 7.0%)
Meonth Total Good Count: 1.83e+06( 88.2%)

N
Fraction selected of total (black triangles)

WA Ca " 0 s

Date

Oct 3

slide 5




Science Highlights

pvB Apply EOF Median by Orbit for SHA {(-40 to -25)
T T T T T

» Pre-Version 8 Test sequence e

— Pre-V8 baseline: Revised L1B + gas :
absorption coefficients (ABSCO 5.0) ol

HCOZ (ppm)

— Add updated surface bi-directional reflection
distribution function (BRDF)

386 [

Waollongong Daily Median(-2ppm) : Solid Dot

Glint Land : Red Open Triangla
Glint Ocean : Blue Opan Square

— Add Stratospheric aerosols

pv8 Strat Aero Median by Orbit for SHA (-40 to -25)
T T T T T T

— Add TCCON CO, prior @ ersion 8 baseline :
_ Add updated Cirrus Cloud prior - Dec 2014 Mar 2015 .II;I:I:OIE Oct 2015 Jan 2016

* Preliminary results o

— Results from this series of tests are generally .}

better than those from the current data
product (v7)

XCO2 (ppm)

— Biggest improvements seen at high latitudes
in the southern hemisphere during the winter,

2ppm) : Solid Dot —

1g Daily Medi

lint Land : Red Open Triangle
lint Ocean : Blue Open Squara

Pre Vé With Stratospheric Aerosols s

-

where large biases substantially removed Tt e all offier updatas
Dec 2014 Mar 2015 Jun 2015 Oct 2015 Jan 2016
— Additional improvements ongoing i e
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Carbon Cycle Science Highlights at AGU

* Sunday 4-6 PM: 2017 Senior Review Kick-off Meeting

e Tuesday:
— 10:20-12:20 Data assimilation, inverse methods, OSSEs (MW 3010)
— Insitu CO2, GeoCARB, ACT America, Flux Inversion Posters
— 13:40-15:40 Active remote sensing (MW 3012), SOCCR2 (MW 3007)

» Wednesday
— 8:00 -15:40: Greenhouse gas remote Sensing oral sessions (MW 3004)
— 10:20-12:20: stratospheric aerosols — Pinatubo (MS 104)

 Thursday
— 8:00-12:00: Greenhouse gas remote sensing posters
— 14:40-15:40: Earth from Space: the Power of Perspective (MW 2022/2024)
— 1400-1700: GOSAT/OCO-2 TIM - Marriott Marquis (TBC).
* Friday
— 8:00-1700: Hot spots, cities, SIF/GPP posters
- 10:20-10:35: Sampling a Pinatubo-like volcanic plume (MW 3004)
— 13:40-1540: SIF as a proxy for Photosynthesis (MW 2008)
— 1340-1540: GHG from urban systems and hot spots (MW 3004)

é(}é2 Slide 7
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Science Stories at AGU
- Urban Sources -

Latitu

WINTER
XCco2

Lancaster

SUMMER
Xco2

! drawdo
wn

| counters

! emissio
ns

W Covina

SIS V. Linda

Irvine

395 400 405 410 41530

395 400 405 410 415

* Urban-rural AXCO2 is ubiquitous

* Intra-urban contrast (urban vs. suburban)
strong in winter, less in summer.

* Winter AXCO2 5.8 ppm, consistent
with GOSAT (Kort et al 2012) (Jan. 13)

* Summer AXCO2 depressed to ~3ppm
(drawdown counters emissions) (Sept. 8)

* Summer AXCO2 and mean XCO2
consistent between nadir & target

* Target & nadir mean XCO2 is consistent
with concurrent TCCON data (early Oct.)

* Bias correction makes city & rural
populations more Gaussian, and shifts
the mean XCO2.

Effect of bias correction

2015-09-08 L.A. All Domains ND #06314 BC

O Rural

O Suburbs

@ City

@ mean

mean Non-BC

L)
&
Normalized Freguency

[ = R I T T - I = R I B T T - B =}
wmwmmmu\mmc‘mmsooogoooogﬂ
oM Moo Momon o Mmoo omom e T T T T =+
or
o

pulstion mean of measurement error

Florian Schwandner et al.
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Science Stories at AGU
- Anthropogenic Emissions -

Issue: Can spaceborne
observations discriminate
anthropogenic emissions of CO,?

OCO-2 mean X002 anom

alies, 2014-2016

uFl

(ppm)

Results: OCO-2 Xco, & OMI NO,
combined to produce global maps
of anthropogenic CO, emissions

» High CO, over eastern USA, central
Europe, and China consistent with

fossil fuel use inferred from OMI NO, $
and fossil fuel emission inventories. §

» CO, emissions from fossil fuel 120 -
extraction activities in the Middle 00

East clearly seen in OCO-2 maps,
but not tracked in inventories.

» High CO, emissions over central
Africa and Southeast Asia are due to 3™
intense biomass burning rather than
fossil fuel combustion. 12°N

60°N

48°N

4°N

L

o

120°W105°W 90°W 75°W 60°W 15°wW  0° 15°E 30°E 45°E 60°E 72°E  90°E 108°E 126°E 144°F
Significance; These results OCO-2 CO, anomaly data (top row), OMI NO, data (middle row) and an
emission inventory (bottom row) were used in a cluster analysis to
demonstrate the power 01.: ) discriminate CO, emissions from fossil fuel use (northeast USA, Europe,
spaceborne (_jata for m(?nliorlng China) fossil fuel extraction (Middle East), and biomass burning (Africa)
anthropogenic CO, emissions. Janne Hakkarainen et al.
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Science Stories at AGU

Monthly mean CO; at Mauna Loa
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Science Stories at AGU
- Fires in Indonesia and Africa -

Estimated CO, emission for the 2015 Indonesian fires (July - November)

Map of Indonesia, comparing fire emissions estimates
from the GFAS and GFED inventories to emission
estimates obtained from OCO-2 data, using two analysis
approaches. The OCO-2 estimates are less than 70% as
large as those in the inventories.

Jenns Heymann et al.

Anthony Bloom et al.
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SIF as a Proxy for GPP and CO2 Uptake

(a) OCO-2 SIF @757nm (2015) (b) GOME-2 SIF @740nm (2015)
T T T o - R
e A , -

s e —~, - —
0 0.07 0.14 0.21 0.28 0.35 0.42
(Wm?pm™ sr’)
(c) MP1 GPP (2009-2012 mean) (d) MODIS GPP (2009-2012 mean
3 g oy -~ e, - e v
. 2, Vat Z ; ,‘( 2> (- ‘-:- Kﬁ’~_m}">
(] : -..‘. = ; 3 " é)
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S o Lot isp, S
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The spatial pattern of daily mean SIF and GPP on grid. (a) and (b) show the annual
average (January to December 2015) of OCO-2 at 757nm and GOME-2 at 740nm

respectively. SIF is a valuable complement to XCO2 for identifying and quantifying land
CO2 sinks
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Science Stories at AGU
- El Nino — 3 Continents, 3 Stories -

Trop S. America

Africa

Tropical Asia

Australia

I NBE (2015-2011), GtClyr
B T (2015-2011), K

I Precip (2011-2015), mm/day

Regional scale CO, fluxes (excluding fossil fuel) inferred from OCO-2 and
GOSAT X, estimates. In all regions, the net biogenic exchange difference
between 2015 and 2011 is positive (more carbon released in 2015), but in
Australia and South America, the increase is driven by high temperatures in
2015, while in other regions, it is driven by reduced precipitation in 2015.

Junjie Liu et al.
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Science Stories at AGU
- Improvements in Absorption Coefficients-

25007 " T T T T T e 5000f" "' T T T TTTTTTEmOmTTm TR Prermmmmm

! (a) Mean diff=-2.558 1 : (b) Mean diff= 0.623 g
I Diff std. dev.= 3.807 : Diff std. dev.= 3.134 ]
2000 [~ i = 4000 - =

Mean diff(glint)=-1.826 i Mean diff{glint)= 1.079
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[ ~ o .
=] K= ]
E E 1
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P (retrieved) — P (prior), hPa P.(retrieved) — P(prior), hPa

Examples of bias reductions from improved gas absorption coefficients. (a) Histogram of
differences between the retrieved surface pressure, Ps(retrieved), and the ECMWF value
Ps(prior) for the version 7 product. For land, the bias is ~3 hPa (green), while for water it is
~1.8 hPa (blue). If uncorrected, these surface pressure biases would introduce a 0.7 to 1
ppm bias in the XCO2 product. (b) The improved O2 A-band cross sections used in the
version 8 product reduce the overall bias to ~1 hPa as well as the bias between land and
ocean.
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And Much More!
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Other Carbon Cycle Highlights at AGU

 AGU will be a big week with a wide range of NASA Carbon
Cycle related activities outside of the formal talks and posters

* Tuesday December 13
- 10:45-11:00 AM, NASA Global Climate Observations: Discover How Satellites See Climate Change, Jack Kaye
- 11:00 - 11:15 AM, EIl Nifo 2015-16, David Halpern

— 3:00-3:15 PM, NASA's Earth Observation Capabilities: Meeting The Challenges of Climate and Environmental Change
Michael Freilich

- 4:00 - 4:15 PM, Measuring CO2 with OCO during the 2015-16 El Nifo, David Crisp

 Wednesday December 14

— 3:00-3:15 PM, NASA's Earth Observation Capabilities: Meeting The Challenges of Climate and Environmental Change,
Michael Freilich (repeat performance)

. Thursday December 15

10:45 - 11:00 AM, Global Atmospheric CO2 from Satellite Data and Models, Steven Pawson

- 11:15-11:30 AM, Counting Trees and Bushes from Space Using Cloud Computing, Compton Tucker/Daniel Duffy

- 11:30 - 11:45 AM, High-Resolution Forest Biomass/Carbon Sequestration Potential, George Hurtt

- 12:30 - 12:45 PM, 10 Years of the A-Train Constellation: Scientific Achievements Worth Celebrating, Lazaros
Oreopoulos

— 3:30-3:45 PM, The Role of Methane on Climate Change, Daniel Jacob

— 3:45-4:00 PM, 3D Changes in Amazon Forests, Douglas Morton

— 4:00 - 4:15 PM, Cloud Observations from Space: CALIPSO, Chip Trepte

— 4:30 - 4:45 PM, Observing Earth from Space: The Fires in Northern Iraq, Ralph Kahn

* Friday December 16
- 10:15-10:30 AM, Global Atmospheric Flux of CO2, Lesley Ott
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