What is realistic and doable for
an atmospheric chemistry
4. database?
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ICARUS (Index
of Chamber
Atmospheric
Research in the
United States)

* Open-access database development project for
atmospheric chamber studies

* Motivation: archive 10+ years of data and streamline
future data submissions

* Initial cohort of 13 research groups, will be open to all
» Data management guidance from NCAR/DSET




Considerations for our domain-specific
database

We have the typical challenges:

* Need to deal with heterogeneous & non-digital data,
get consensus on metadata/data standards, etc...

With some key features:
* The community has high volumes of legacy data & no
consistent data management protocols
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Data accessibility & discoverability does not
translate to data reuse
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gta.eurocham .org

* European counterpart to ICARUS: EUROCHAMP
1,2, and 2020

* The 1&2 databases saw very limited use
* Out of ~1000 experiments, ~900 experiments have never been
viewed. Only ~10 have been used in some way
* Reasons:
* Lack of supporting information (metadata)

* No details on how to correct for chamber specific effects (“wall
losses”)

* Lack of publicity
* Too many experiments with low value to end-users



Constraints, considerations, and plans




Publication Metadata

e e+ DEVElOPING tOOIS

LAB_NAME (no spaces or slashes): | TBNGUYEN Automatic Creation w/ DOI Manual Creation

as—— to homogenize

REVISION_DATE(YYYYMMDD): | 20180718

VERSION_NUMBER: | 1 DOI: | 10.1021/acs.chemrev.7b004 Open in browser I t

CREATOR_EMAIL:

ABSTRACT: Isoprene carries approximately half of the flux
of non-methane volatile organic carbon emitted
to the atmosphere by the biosphere. Accurate

~ . representation of its oxidation rate and *
Sarsi g /Vsars/cbin/Docur Biowss products is essential for quantifying its use l , 'eta a ta rol , ’
influence on the abundance of the hydroxy!
radical (OH), nitrogen oxide free radicals (NOX),
- .

Generate File ozone (03), and, via the formZtion of highly p re eXiS tin g da tab as e’

oxygenated compounds, aerosol. We present a
review of recent laboratory and theoretical

. = studies of the oxidation pathways of isoprene
OO s osdanexisiexifle initiated by addition of OH, O3, the nitrate e. g., Crossre

Text file: Browse

NOTE: This method requires an internet connection
to search by DOI on the Crossref database

Load

Chamber Characteristics Metadata
Group/Version Info Ch: istics 1 Cl istics 2 Cl istics 3

CHAMBER_CLEANING_METHOD:
03_BACKGROUND (ppb):

*a Ccep ts flle Saveln: Browse NOX_BACKGROUND (ppb):

PARTICLE_BACKGROUND (number/cc):

tEmp/a te to Generate File AIR_FILTRATION_METHOD:
prepopulate Moo Fane: (N -

MIXING_FAN_MATERIAL: | N/A

fle/ds TEMPERATURE_CONTROL: | Yes v

TEMPERATURE_MEASUREMENTS_RECORDED: | No v

OPTIONAL: Load an existing text file TEMPERATURE_RANGE (Celsius):
Text file: Browse HUMIDITY_CONTROL: | No v
HUMIDITY_MEASUREMENTS_RECORDED: | No Selection v

Load HUMIDITY_RANGE (%):



“Experimental metadata” is the

bottleneck,

RECORD_[D=JSEIN20140123
ISO_ASSET_TYPE=Experiment

RESOURCE_TYPE= Experiment Metadata

EXPERIMENT_CATEGORY= Isoprene ozonolysis series
EXPERIMENT_TITLE=Isoprene ozonolysis under humid conditions (no scavenger)
EXPERIMENT_DATE (YYYYMMDD)=20140123

VOC_NAME=Isoprene

VOC_INITIAL_CONC (ppb)=100

EXPERIMENT_RH (%)=51

EXPERIMENT_T (deg C)=25

SEEDED_EXPERIMENT= No

TYPE_OF_SEED= N/A

SEED_INITIAL_CONC (ug/mA3) = N/A

REACTION_TYPE=  Dark reaction

OXIDANT_NAME= Ozone

OXIDANT_INITIAL_CONC (ppb)= 600

RO2_MAIN_FATE= HO2 {controlled: HO2, NO, NO2, RO2, NO3, isomerization, loss}

RO2_LIFETIME (sec) = 0.1

EXPERIMENT_GOALS=This experiment is designed to be easily compared to our dry no-
scavenger isoprene ozonolysis experiment (on January 6th), with the only change in
conditions being the humidity (50% RH instead of 3-4%). Our main goal is to see how the
products of humid ozonolysis compare with those of dry ozonolysis. The hot, wet
conditions at the end may also help with ongoing investigation of GTHOS interference.
EXPERIMENT_SUMMARY=The experiment went as planned; initial conditions all matched
the values we were aiming for, with 601 ppbv of ozone, 53% RH, and approximately 100
ppbv of isoprene at 25 degrees C. Ozonolysis proceeded rapidly, with the CF30- CIMS
observing the usual ozonolysis products (e.g. HMHP), and as we did not use an OH
scavenger, the CIMS saw evidence of ISOPOOH and IEPOX formation as well. At the end,
the temperature was ramped to 45C, during which a number of ozonolysis product signals
increased and GTHOS was able to observe the temperature-dependence of interferences
EXPERIMENT_LOCAL_STARTTIME (hh:mm)=20:00

especially for legacy data

EXPERIMENT_TIMELINE=
15:05: T/RH/NOx/03 sampling; bag cooled to 25C

15:30: Began humidification

17:06: Stopped humidifying; continued filling bag with dry air.
17:49: Stopped filling bag.

17:56: Started O3 injection.

19:30: Started adding air to refill and dilute bag

19:38: Stopped 03 injection.

19:42: Stopped dry air injection.

20:00: Injected 10.25 uL isoprene.

20:19: Stopped injection

25:00: Set temperature to ramp to 45C.

25:40: Temperature stabilized in the chamber

(still appeared to be ramping

in bag)

26:10: Temperature fully stabilized in bag.

26:25: Bag cooling and flushing.

* What we’re doing differently from other databases
in the field (and related fields):

* We require a consistent naming scheme and format (form-

generated)

* All documents will be machine-readable with tools to read
into Matlab and other data processing programs

* We want to influence research practices in data
management!



Legacy data: each group has different
data volumes and funding needs
* Before database project started, we asked: “How much

financial support do you need to do initial archiving and
development of SOP?”
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Legacy data: Priorities and compromises

* We can’t (and shouldn’t?) archive everything
* Priority scale:

1. Published chamber data with high quantities of metadata;
2. Published chamber data with low quantities of metadata;
3. Unpublished data with high quantities of metadata; and
4. Unpublished data with lower quantities of metadata

Publication Experimental
NEERELE metadata
* Three groups (out of 13) deemed digitizing experimental
notes for legacy data too cumbersome of a task

* These groups will provide experimental details moving
forward (this affected the funding they requested)




Addressing data quality

* Tricky to judge “quality” (not something we want to do)
* |s one dataset as good as another?
* How to reconcile discrepancies?

» Are differences in results due to differences in analytical
methods or chamber operation?

e Aim to provide the users with as much information as
possible to judge for themselves

 As researchers, we plan to carry out inter-comparison
campaign to map out chamber performance

* Perform standard experiments identically with overlapping
equipment to rule out some sources of error



Future plans

* Forge onward with database and tool development,
upload test datasets
* Integrate some great ideas from this workshop!

* Beta testers will give feedback after test uploads
* Revise data model as needed

* Integrate with the Digital Assets Services Hub (DASH)
at NCAR for long-term data management
* Removes need for sustained funding
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