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Expansion of TCCON for validating space-based GHG data
and reducing uncertainties in carbon cycle studies

« Established in 1994 and the measurements at Park Falls, Lauder, and Ny Alesund
have started. Now 25 sites! Operating by individual sites.

« The lack (red ellipses) of reliable validation data for the satellite-based greenhouse
gas observing missions in the tropical regions is a common limitation in global carbon-
cycle studies that have a tropical component.
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A new TCCON site within EDC Burgos Wind Farm Project

The Burgos Wind (and solar) Farm is located in the “coal-free” northernmost province of
Luzon, Tlocos Norte (18.52°N, 120.65°E). It is the second wind farm built in the province of
Tlocos Norte and started operations on Nov. 9, 2014.

EDC Burgos Wind Farm Project site
TCCON container

The TCCON container was placed within
the EDC Burgos Wind Farm Project,
specifically at the substation site where
technical support is available in close
proximity.

Yes, we did it!

eMar 2017: Yes, We Did It!!
+Dec 2016: Shipping & installation

» Sep 2015: COA meeting and site
specification

© June 2015: Meeting & discussion w/
TCCON partners held in Toronto. Site
selection

» Apr 2015 Follow-up site inspection to
Burgos

¥ « Nov 2014: Partnership meeting and site
visits with Morino-san and TCCON &
NASA Team, coordinated by Agnes de
Jesus

- June 2013: Update at TCCON meeting

& in Japan. Conversations with I. Morino,

NIES
» June 2013: Site visit by VV to SNGP

supported by A. de Jesus

* presentation of TCCON-

Phi ive at TCCON Meeting in

Switzerland

eMay 2012: Meeting with Art Valdez, FPH, *  topatis
EDC, OML Center for Climate Change
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Secunty & sfety:

TCCON container where Bruker
FTS 125 HR FTS and Mie LiDAR
are installed on right and left
sides, respectively

Mie LiDAR in operation
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Results for One-year operation (March 2017 — Marc 2018)
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Bruker IFS 125 HR FTS and a
solar tracker with CamTrcker
function; BS: CaF, and KBr; det.:
Si, InGaAs, InSb, and HgCdTe;
max. resolution: 0.0035 cm!; ghost
lamp and NDACC filters; HBr and
HCI cells; operation by remote
control.

Weather station according to the
TCCON data protocol; temp.,
humidity inside and outside of the
container, wind speed and direction,
and pyranometer

Mie LiDAR: 1064 and 532 nm, two
polarizations for acrosol and cirrus
profiles up to the stratosphere
Skyradiometer: Aerosol and cloud
AOD, SSA etc.
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Comparisons with GOSAT and OCO-2 Data

through discussions in the TCCON and GOSAT-2 science team meetings.

+ Starting an operation
— Clearly detected CO,, CH, and CO enhancement probably due to biomass burning in Mar. 2017,
— GOSAT specific point observations have started from Apr. 19, 2017,
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Days of the Month in 2017-2018 [dd] A .
Elevated TCCON XCO and model comparison in LiDAR observational results on 8 March 2017

March 2017

—~ 0CO-2 potential target mode mail has started from Apr. 7, 2017; target mode days: 21 Apr., 2017, 7 and 23 Mar. 2018.

.
Vertical profiles of backscattering ratios at 1064
il e nm (RI064) and 532 nm (RS32) (left),
« « . 5 - backscatter-related Angstrom exponent (BAE),
. ) COON Xex ) - . - I particle depolarization ratio (DEPp), LiDAR ratio
Target mode XCO; retrievals from the OCO-2 satellite vs. XCO, from TCCON stations. Only - TCCON measurements of XCO (blue) and the corresponding model simulations (red, offset i (LR) (center) and water vapor mixing ratio
stations in Tsukuba, Wollongong, Darwin and Burgos are shown for clarity. The calibration applicd) are shown in Ieft plots. Surface CO from the GEOS Chem model simulated on 8 March & | measured by LiDAR and radiosonde (but over
line (solid black line) is derived from all TCCON sites. The most recent GOSAT sounding 2017 at 05:00 UTC is shown in the right figure. The Philippines is right in the middle of the | Laoag) (right)over Burgos on 8 March 2017
(red circle) is also added on this plot, but not included in the calculation of the calibration  jnterface where the clean Western Pacific air (dark shade to black) meets the East Asian outflow of Horizontal bars represent the error bars of
curve. It falls within 0.13 ppm of the OCO-2 calibration line. The two outliers in the OCO-2  ¢levated CO. Wind speeds and direction are shown as streamlines. The location of the TCCON = respective physical quantities.
over triangles) are probably due to bias induced by  station in Burgos is marked by the magenta star. v wm »
stratospheric aerosols caused by the eruption of the Calbuco volcano on 22 April 2015. Bachnamereg bea
Summary
«+ A new TCCON site in Burgos, Philippines was selected by request on communities in satellite greenhouse gas observation and carbon cycle + The official TCCON site: approved as Provisional site in the TCCON meeting in Jun. 2017.

+ Calibration using EM27/SUN and aircraft profiles of EMeRGe campaign using the HALO aircraft in March 2018.

+ CAMP2Ex campaign 2019.
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Time-Altitude transects of LiDAR
backscatter and  depolarization
I signals, dates are in local time (LT).






