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2018 Global Monitoring Division Review
Logistics

Points of Contact

Julie Singewald, office (303) 497-6891, cell (303) 990-3023 (hotel and logistics)
Ann Thorne, office (303) 497-4600, cell (720) 438-1925 (visitor info and site access)
Susan Abenilla-Brown (303) 497-6074, cell (720) 683-2794 (travel)

Diane Stanitski (303) 497-6375, cell (717) 816-0242 (general questions)

O O0O0Oo

Review Panel transportation between Denver International
Airport and Boulder

e Upon arrival at Denver International Airport (DIA), GMD will provide transportation for
Review Panelists to their hotel in Boulder, if desired. Pick up will take place on the west
side of the airport, Level 4. Note that this is one level below Baggage Claim, but the best
place to make a connection. Contact information for the GMD driver will be provided
prior to flight departure.

o GMD will also offer van service for Review Panelists from Boulder to DIA following
lunch and the close of the formal Review on Thursday, May 24.

Lodging Information

e The review hotel is the
o Millennium Harvest House Boulder, (303) 443-3850
o Room block name: NOAA GMD Review
o Deadline for room block reservation: April 15

Reservations have been made for GMD Reviewers. Please present your credit card upon check-
in. The rooms will be charged to your credit card and reimbursed to you after the review when
the travel voucher is processed for reimbursement. If driving to the hotel from Denver
International Airport, follow the directions detailed below.

Transportation from Millennium to David Skaggs Research
Center (DSRC)

Transportation will be provided for the GMD Review Panelists from the Millennium to the
meeting site (DSRC) and back each day via a GMD van. Pick up is at the hotel at 9:45 AM on
Monday, May 21 and 7:45 AM from Tuesday through Thursday, May 22-24. The Review will
take place in GC-402 in the DSRC.



For those Driving: Directions to ESRL

ESRL is located in the David Skaggs Research Center (DSRC) at 325 Broadway in Boulder,
Colorado, next to the Department of Commerce National Institute of Science and Technology
(NIST) building.

Parking

MOAS David Skaggs Research Center
325 Broadway - Boulder, Colorado 80305

E-470 1ol road intemects
US-35 &l D5t Steat

Cenver
Intemational
Burpart (D)

NOAA David Skaggs
Research Center

Driving Directions from DIA to Boulder

Toll Road (42.5 mi via E-470 N toll road) to DSRC:

Take Pefia Boulevard to E-470 Toll Road North, Exit 6B - toward Fort Collins (approx. 4
miles). Merge onto E-470 North and follow E-470 to US-36 toward Boulder/Fort Collins
(approx. 18 miles).

Merge onto US-36 West.

In ~9 miles, exit US-36 at Baseline Road (University of Colorado Main Campus exit).
Keep left and turn left (West) onto Baseline (toward mountains).

Keep left and turn left at the first light onto 27" Way.

Stay in the middle lane and turn left onto Broadway.

Turn left onto Broadway / CO-93.

Take the second right at the light onto Rayleigh Rd. and bear right into the Visitors Center
parking lot to pick up your badge.

Tolls are ~$9.00 each way (~$5.90 if you have ExpressToll). Expense will be reimbursed
on travel voucher.



Toll Free (44.4 mi via US-36 W) to DSRC:

« Exit Denver International Airport via Pefia Boulevard.

o Take Pefia Boulevard to I-70 West.

e Splitright on 1-270 West (Exit 279), toward Ft. Collins and follow to US-36 toward
Boulder.

o Take US-36 West and follow instructions above to get to NOAA Visitor’s Center.

Driving Directions from DIA to Millennium Hotel:

e Follow driving directions above to US-36 West.

e After ~9 miles US-36 West turns into 28" Street taking you directly into Boulder.

e The Millennium Hotel is on the left side of 28™ Street, just past Colorado Avenue and
before Arapahoe Avenue.

By Bus

Regional bus service to Boulder is available through the RTD. The AB1 bus provides service
between the Denver International Airport and Boulder ($9.00 each way). Broadway and 27" is the
closest main stop to the NOAA visitor center, which is located at Broadway and Rayleigh, and is
served by the SKIP, DASH, AB1, Bound, and GS bus routes.

By Airport Shuttle

SuperShuttle (https://www.supershuttle.com, 303-227-0000, mobile app available for discounts
and additional information) provides service from the airport to locations in Boulder for $84.00
one way ($75.60 with AAA discount).

You will need to make your own reservations with SuperShuttle using your own credit card. This
expense will be reimbursed though your travel voucher. When making reservations you can
specify round trip and that your destination is the Millennium Hotel in Boulder, Colorado.
Departures from Denver International Airport to Boulder run on demand between 8:00 am and
10:00 pm. Return trips to Denver International Airport are scheduled when you schedule your
initial shuttle ride to Boulder.

The SuperShuttle counter at Denver International Airport is located across from the Ground
Transportation desk on Level 5/Baggage Claim in the center of the main terminal (and near the
women’s restroom). Counter staff will issue tickets and give directions to the van loading areas.

If you prefer that Susan Abenilla make the reservations for you, she will need your credit card
information.


http://www.rtd-denver.com/
http://www.supershuttle.com/
http://www.supershuttle.com/
http://www.bouldercoloradousa.com/restaurants/
http://www.crh.noaa.gov/ifps/MapClick.php?CityName=Boulder&amp;state=CO&amp;site=BOU
http://www.boulder.doc.gov/status.html

Security Procedures for Visitors (those without a NOAA-issued CAC card)

« All visitors are required to sign in and receive a visitor badge at the Visitor’s Center near
the Security Checkpoint in front of the David Skaggs Research Center (see map above)
unless they have a NOAA-issued CAC card. Visitors will only need to go to the Visitor’s
Center on the first day to get a temporary 1D good for the week. The Visitor's Center does
not accept CACs issued by any other agency.

e Visitors to the site who are U.S. citizens need to present a U.S. photo ID, such as a current
state driver's license. Foreign Nationals must present a valid passport or a "green card"
(originals only -- no photocopies accepted).

e To receive a visitor badge, all visitors are required to park next to the Security Checkpoint
and enter the Visitor’s Center to be screened before proceeding to their destination.

e These are Homeland Security requirements regardless of security threat level. If you have
any questions, please contact Keith Turbitt at (303) 497-4332.

Area Restaurants

Boulder Convention & Visitors Bureau listing of restaurants in Boulder.

Boulder Weather

Please check the National Weather Service forecast for Boulder, Colorado before your trip. If
there is a chance that severe weather may close the campus, check the Boulder Labs Site Status
website or call 303-497-4000.



http://www.bouldercoloradousa.com/restaurants/
http://www.crh.noaa.gov/ifps/MapClick.php?CityName=Boulder&state=CO&site=BOU
http://www.boulder.doc.gov/status.html

NOAA ESRL GLOBAL MONITORING DIVISION REVIEW
May 21-24, 2018
David Skaggs Research Center (DSRC), Room GC-402
325 Broadway, Boulder, Colorado 80305

Morning

0945-1015

Session A
1015-1020

1020-1045
1045-1130

1130-1145

1145-1300

Session B
1300-1350

1350-1430

1430-1445

1445-1525

1525-1640

Session C
1640-1705

1705-1730

1745
1800-2000

GMD Review AGENDA
Monday, May 21, 2018

Millennium Hotel, informal breakfast buffet at restaurant “Thyme on the Creek” or other

Review Panel to be picked up at 0945 (look for Chevy Equinoxes), main Millennium entrance
Security check-in at David Skaggs Research Center (DSRC); proceed to Room GC-402

Welcome to Review and Overview
Welcome and Logistics
Russell Schnell, GMD Deputy Director of Science
Introduction of Review Panel; Charge to Reviewers; Overview of NOAA and OAR Research
Robert Webb, ESRL Director
ESRL GMD Overview
James Butler, GMD Director
CIRES Overview
Waleed Abdalati, CIRES Director

Lunch meeting (closed), GB-124 - Reviewers and OAR Leadership
— Charge to reviewers, internal discussion — OAR AA, OAR DAA, Review Panel

GMD’s Research Themes
Theme 1: Tracking Greenhouse Gases and Understanding Carbon Cycle Feedbacks
Arlyn Andrews, Scientist, Carbon Cycle Greenhouse Gases Group

Theme 2: Monitoring and Understanding Changes in Surface Radiation, Clouds, and
Aerosol Distributions
Allison McComiskey, Chief, Global Radiation Group

Afternoon Break

Theme 3: Guiding Recovery of Stratospheric Ozone
Steve Montzka, Scientist, Halocarbons Group

Concurrent tours of GMD Facilities
- James Butler, GMD Director
- Russell Schnell, GMD Deputy Director of Science

GMD’s Supporting Infrastructure
Calibrations and Standards
Brad Hall, Scientist, Halocarbons Group

Atmospheric Baseline Observatories
Brian Vasel, Chief, Observatory Operations

Vehicles pick up Review Panel at DSRC main entrance to return to Millennium
Icebreaker Reception including food and refreshments - Millennium Patio



NOAA ESRL GLOBAL MONITORING DIVISION REVIEW
May 22, 2018
David Skaggs Research Center, Room GC-402
325 Broadway, Boulder, Colorado 80305

0700-0730

0745

0745-0830

Session 1
0830-0945

0945-1015

Session 2
1015-1145

1145-1300

Session 3

1300-1430

1430-1500

Session 4
1500-1645

1700-1930

GMD Review AGENDA
Tuesday, May 22, 2018

Millennium Hotel, informal breakfast buffet at Thyme on the Creek

Review Panel to be picked up at 0745 (look for Chevy Equinoxes) - double doors to left of
Millennium main entrance - transit to DSRC

DSRC check-in and morning snacks — coffee, tea, fruit, bagels, donuts at GMAC

Introduction, Keynote Address, and Setting the Stage

Morning Break

Tracking Greenhouse Gases and Understanding Carbon Cycle Feedbacks

Lunch (closed) with Review Panel and Theme 1 Scientists — 2C-406
GMD Scientists: CCGG — Arlyn Andrews, Lori Bruhwiler, Andrew Crotwell, Andy Jacobson, John
Miller, Gaby Petron, Colm Sweeney; OZWYV — Dale Hurst

Monitoring and Understanding Changes in Surface Radiation, Clouds, and Aerosol
Distributions

Afternoon Break

Guiding Recovery of Stratospheric Ozone

Poster Session - food and refreshments - DSRC Cafeteria
Discussion with stakeholder poster presenters




NOAA ESRL GLOBAL MONITORING DIVISION REVIEW
May 23, 2018
David Skaggs Research Center, Room GC-402
325 Broadway, Boulder, Colorado 80305

0700-0730

0745

0745-0830

Session 5
0830-0945

0945-1015

Session 6
1015-1145

1145-1300

Session 7

1300-1430

1430-1500

Session 8
1500-1645

1700-1815

1700-1815

1830-2030

GMD Review AGENDA
Wednesday, May 23, 2018

Millennium Hotel, informal breakfast buffet at Thyme on the Creek

Review Panel to be picked up at 0745 (look for Chevy Equinoxes) - double doors to left of
Millennium main entrance - transit to DSRC

Morning coffee, tea, fruit, bagels, donuts (demonstration projects displayed in atrium)

Tracking Greenhouse Gases and Understanding Carbon Cycle Feedbacks

Morning Break (demonstration projects on display in atrium near cafeteria)

Tracking Greenhouse Gases and Understanding Carbon Cycle Feedbacks

Lunch (closed) with Review Panel and Theme 2/3 Scientists — 2C-406
GMD Scientists: Aerosols - Betsy Andrews; G-RAD - Gary Hodges, Kathy Lantz; HATS - Brad Hall,
Stephen Montzka; OZWYV — Glen McConville, Bryan Johnson; OBOP — Christy Schultz

Monitoring and Understanding Changes in Surface Radiation, Clouds, and Aerosol
Distributions

Afternoon Break (demonstration projects on display in atrium near cafeteria)

Cross-cutting Topics — Water Vapor, Tropospheric Ozone, and Other Measurements

Feedback session (closed) — LO reps, OAR and GMD Mgmt Staff, Chiefs — cafeteria
Participants: Don Hillger (NESDIS), Alisa Young (NESDIS), Craig Long (NWS), Ivanka Stajner
(NWS), CDR Catherine Martin (OMAO), Ko Barrett, James Butler, Russell Schnell, Diane Stanitski,
James Elkins, Allison McComiskey, Irina Petropavlovskikh, Patrick Sheridan, Pieter Tans, Brian
Vasel

Review Panel (closed session) — GB-124

Dinner (closed) Carelli’s — Reviewers, OAR AA & DAA, GMD Mgmt, Group Chiefs
Participants: Reviewers, Ko Barrett, John Holdren, James Butler, Waleed Abdalati, Russell Schnell,
Diane Stanitski, Arlyn Andrews, James Elkins, Allison McComiskey, Irina Petropavlovskikh, Brian
Vasel




NOAA ESRL GLOBAL MONITORING DIVISION REVIEW

May 24, 2018
David Skaggs Research Center, Room GC-402
325 Broadway, Boulder, Colorado 80305

0700-0730
0745

0800

Session D
0800-0830

0830-0915

0915-1000

1000-1015

Session E
1015-1115

1115-1215
1215-1230

1230-1315

GMD Review AGENDA
Thursday, May 24, 2018

Millennium Hotel, informal breakfast buffet at Thyme on the Creek

Review Panel to be picked up at 0745 (look for Chevy Equinoxes) - double doors to left of
Millennium main entrance - transit to DSRC

Session begins in conference room GC-402

Reviewer Closed Session

Open reviewer session with GMD Staff

Reviewer session with GMD Management Staff, Group Chiefs and OAR Management for
review summary, Q&A

Participants: Reviewers, Ko Barrett, James Butler, Russell Schnell, Diane Stanitski, James Elkins,
Allison McComiskey, Irina Petropavlovskikh, Patrick Sheridan, Pieter Tans, Brian Vasel

Reviewer closed session; team formulates recommendations and begins writing
(breaks as needed)

Morning Break with refreshments

Reviewer Closed Session (cont’d)

Reviewer closed session; team formulates recommendations and begins writing
(breaks as needed)

Review team provides preliminary feedback to OAR and GMD Management
Closing Remarks

Lunch - Reviewer’s executive lunch in conference room
GMD Review complete
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Global Monitoring Division Science Review
May 21-24, 2018
Charge to Reviewers

Purpose of the Review

The National Oceanic and Atmospheric Administration (NOAA) Office of Oceanic and
Atmospheric Research (OAR) conducts laboratory science reviews every five years to evaluate
the quality, relevance, and performance of research conducted in its laboratories. This review is
useful both for internal OAR/NOAA planning, programming, and budgeting, and for the
laboratory’s strategic planning of its future science. These reviews should also ensure that OAR
research is linked to the NOAA Strategic Plan, relevant to NOAA’s research mission and OAR
corporate priorities, of high quality as judged by preeminence criteria, and carried out with a
high level of performance. Each reviewer will independently prepare his or her written
evaluations of at least one research area. The chair, a federal employee, will create a report
summarizing the individual evaluations. The chair will not analyze individual comments or seek
a consensus of the reviewers.

Scope of the Review

This review will cover the research of the Earth System Research Laboratory, Global Monitoring
Division (GMD) over the last five years. The research areas and related topics for the review are:
1) Tracking Greenhouse Gases and Understanding Carbon Cycle Feedbacks; 2) Monitoring and
Understanding Changes in Surface Radiation, Clouds, and Aerosol Distributions; and 3) Guiding
Recovery of Stratospheric Ozone. There are also two supporting infrastructure areas for review:
1) Calibrations and Standards and 2) Atmospheric Baseline Observatories.

Description of GMD Research Areas

Research Area #1: Tracking Greenhouse Gases and Understanding Carbon Cycle
Feedbacks

Today’s anthropogenic climate change is largely driven by increasing greenhouse gases (GHGS)
in the atmosphere, modified to some extent by the distribution of aerosols and aerosol properties.
To understand the influence of changing atmospheric composition on climate change

and minimize its eventual magnitude, society needs the best possible information on the trends,
distributions, emissions and removals of greenhouse gases. It is necessary to develop a solid
scientific understanding of their natural cycles, and how human management and the changing
climate influence those cycles. Our atmospheric measurements can also provide fully
transparent and objective quantification of emissions, supporting national and regional emissions
reduction policies and generating trust in international agreements.

The NOAA Global Monitoring Division (GMD) is a world leader in producing the regional to
global-scale, long-term measurement records that allow quantification of the most important
drivers of climate change today. Global monitoring of atmospheric greenhouse gases, in
particular carbon dioxide (CO2), has been part of NOAA’s mission for over 50 years. GMD
provides and interprets high-accuracy measurements of the history of the global abundance and
spatial distribution of a suite of long-lived greenhouse gases. The spatial distributions, together



with models of the winds and mixing (derived from weather forecasts) allow us to infer time-
dependent patterns of emissions/removals that are consistent with our observations. Because the
measurements are calibrated they stand on their own, and can be used far into the future with
better models, and also to compare with satellite retrievals of column-averaged GHGs that
cannot be calibrated, but still need to be used together with calibrated data.

NOAA measurements of climatically important gases began in the late-1960s and expanded in
the mid-to-late 1970s for CO, nitrous oxide (N20), and chlorofluorocarbons (CFCs). Over the
years other gases and isotopic ratios have been added, including methane (CH4), carbon
monoxide (CO), hydrogen (H), numerous hydrochlorofluorocarbons (HCFCs) and
hydrofluorocarbons (HFCs), methyl halides, and sulfur hexafluoride (SFe). GMD produces and
maintains global standards for most of the climate-relevant gases. The use of common standards
enables measurements by different methods, and by different countries and organizations to be
used together, greatly increasing the value of the international cooperative measurement system.

Research Area #2: Monitoring and Understanding Changes in Surface Radiation. Clouds,
and Aerosol Distributions

Changes in the radiative energy balance at Earth’s surface and at the top of the atmosphere result
from forcing by greenhouse gases, aerosols, and related changes in the global atmospheric
circulation. The distribution of clouds is the primary influence on the surface radiation budget
and is sensitive to changes in the circulation, but the nature of the response of different cloud
types in different climatic regions is uncertain. Cloud radiative properties are also sensitive to
aerosols which are highly variable in space, time, and composition. Their role in radiative
forcing is complex and can be either positive or negative and, in addition to their impacts on
clouds, can influence the climate directly via long term changes in light absorption and
scattering. The uncertainty in cloud responses to climate forcing constituents, either through
direct interaction with aerosols or through circulation changes, is the primary factor limiting our
ability to narrow estimates of the climate sensitivity, or the warming resulting from a change in a
climate forcing agent.

GMD observatories host long-term measurements of globally representative, climate-critical
radiation variables such as the continuous measurement of the solar energy reaching Mauna Loa
Observatory that began in 1958, the longest such record on Earth. Broadband measurements of
incoming and outgoing solar and terrestrial radiation are made in the U.S. and at global baseline
observatories to quantify the surface radiation balance and to track changes in cloud radiative
properties. GMD has focused on the direct radiative effects of aerosols with measurements of
aerosol optical properties that began in the 1970s. In response to the finding that anthropogenic
aerosols create a significant perturbation in the earth's radiative balance on regional scales, GMD
expanded its aerosols research program to include stations for monitoring aerosol properties in
regions where significant aerosol forcing was anticipated.

To support these measurements, GMD maintains calibration facilities tied to the world standards
and also shares calibration services with collaborators worldwide. GMD and its national and
international partners have made substantial improvements in the accuracy of both solar and



infrared measurements over the past 25 years, allowing detection of small changes in the
radiation balance that have dramatic consequences for weather and climate. GMD also provides
leadership to the international aerosol and surface radiation monitoring communities by
providing technical expertise, calibrations, consistent sampling and measurement protocols, and
open source data acquisition, processing, visualization and editing software.

Research Area #3: Guiding Recovery of Stratospheric Ozone
Depletion of stratospheric ozone can result in enhanced UV radiation levels that increase skin

cancer rates and adversely affect organisms and ecosystems. Concern over these effects
provided impetus for ratifying the 1987 Montreal Protocol, enacting the U.S. Clean Air Act of
1990, and initiating GMD’s global-scale monitoring of stratospheric ozone and the gases
responsible for its destruction.

GMD has implemented a carefully designed network to monitor variations in ozone, ozone-
depleting substances, stratospheric aerosols, and UV radiation. GMD research has been critical
in determining long-term changes in concentrations of stratospheric ozone and chemicals causing
ozone depletion. Our unique long-term observational records have led to an improved
understanding of the production and fate of stratospheric ozone and the compounds and
processes that influence ozone’s abundance. These advances have furthered our understanding
of the fundamental atmospheric processes affecting stratospheric ozone and provide usable
information to policy-makers for guiding the recovery of the ozone layer.

GMD conducts year round balloon-borne vertical structure and total column optical
measurements of ozone over the South Pole. During the winter preceding the early springtime
Antarctic “ozone hole”, satellites are unable to measure polar ozone without sunlight. GMD
monitors stratospheric ozone at lower latitudes and in the Arctic, measures the gases responsible
for depletion of stratospheric 0zone, and monitors changes in ultraviolet radiation that is
controlled by the amount of ozone in the stratosphere. As such, understanding the production
and fate of ozone and the ozone-depleting compounds is a focal point of GMD research.

Ground based measurements of total-column ozone have been made for over 50 years with the
Dobson spectrophotometer; the 14-station GMD Cooperative Dobson Network is a significant
portion of the global Dobson network as are the six GMD balloon-borne ozonesonde

stations. These stratospheric ozone measurements, along with the GMD greenhouse gas, surface
ozone, aerosols, radiation and halocarbons measurement networks are linked to the world
calibration standards maintained by GMD as are a preponderance of the stations in other
international global networks.

Three gases that make a significant contribution to stratospheric ozone depletion, CFC-11, CFC-
12 and N20, have been monitored by GMD since the mid-1970s. Since then, numerous
additional CFCs, HCFCs, and other halogenated gases have been incorporated into the
measurement program as the number of monitoring sites increased. Most of the gases that are
responsible for depleting stratospheric ozone are anthropogenic, but some, such as methyl
bromide and methyl chloride have natural contributions as well.



Supporting Infrastructure #1: Calibrations and Standards

Accurate and reliable calibrations are an essential component of all high-quality measurement
programs. This is particularly true of measurements made to carry out research within GMD.
Bias or drift in reference materials can have a significant impact on our ability to interpret
measured spatial gradients and trends. Further, for data from multiple instruments or
measurement networks to be interpreted together, they must be linked to common calibration
scales.

GMD calibration activities support measurements of greenhouse gases, ozone-depleting gases,
column ozone, and solar radiation. GMD serves as the World Meteorological Organization,
Global Atmosphere Watch (WMO/GAW) Central Calibration Laboratory for five gases (COo,
CHa4, N20O, SFs, CO), and serves as the World Calibration Center for Dobson ozone (total
column ozone). The goal is to minimize bias among measurements made within the WMO/GAW
network, of which NOAA GMD is a major contributor. GMD performs research on the
preparation of primary standards, scale development, scale propagation, and comparison. In
practice, GMD offers trace gas reference materials and calibration services to WMO/GAW and
other partners, calibrates WMO Dobson standard instruments by the Langley method, and WMO
regional standard instruments and other Dobson instruments in North America by direct
comparison, and calibrates standard ultra-violet lamps to promote compatibility in solar radiation
measurements. Much of this work is done on a cost-reimbursable or cost-sharing basis.

GMD collaborates with other institutions to compare and improve traceability, including
National Metrology Institutes (such as NIST), the Bureau of International Weights and Measures
(BIPM), WMO/GAW central facilities, and others that maintain long-term measurement
programs. The Central UV Calibration Facility is a joint NOAA/NIST project.

Supporting Infrastructure #2: Atmospheric Baseline Observatories

At the core of the Global Monitoring Division’s global observation networks are the
Atmospheric Baseline Observatories (ABOs). GMD’s four ABOs are strategically located far
from human influence and local pollutants, to prevent contamination and sample the cleanest air
possible. The long-term measurements from the ABOs are considered among the best in the
world for understanding background atmospheric composition.

The ABOs are the only sites where measurements from GMD’s three research themes converge;
NOAA instruments supporting greenhouse gas and carbon cycle feedback, surface radiative
energy budget, and stratospheric ozone research are co-located in these remote locations. Four
decades of data are critical to GMD’s understanding of atmospheric changes over time. Data
from the ABOs are downloaded by thousands of researchers, resource managers, and policy
makers and viewed by tens of thousands of people every year.

Not only are the ABOs critical for GMD research, they are also the backbone measurement sites
for the WMO/GAW network and support numerous cooperative research projects. Being staffed
by full-time NOAA and university employees, the ABOs provide world-class scientific support
to U.S. state and federal agencies, universities, and foreign researchers. Collaboration at the



ABOs encourages data collection beyond GMD’s research scope enhancing NOAA’s
understanding of the atmosphere.

Barrow: The Barrow Observatory (BRW), established in 1973, is located on the northern most
point of the United States. It is about 8km northeast of the village of Utqiagvik (formerly
Barrow) and has a prevailing east-northeast wind off the Beaufort Sea.

Mauna Loa: The Mauna Loa Observatory (MLO), originally established in 1956, is located on
the north flank of the Mauna Loa Volcano at 3,397 masl on the Big Island, Hawaii. GMD is
currently the steward of 8 acres of land where buildings for MLO are located.

American Samoa: The American Samoa Observatory (SMO), established in 1974, is located on
Cape Matutula, the northeastern tip of American Samoa. The observatory is situated on a 26.7-
acre site that receives prevailing winds off the ocean.

South Pole: The South Pole Observatory (SPO), originally established in 1957, is located on
Antarctica’s polar plateau at 2,840 masl. SPO is the primary tenant of the NSF’s Atmospheric
Research Observatory, a building upwind of the main station on the border of the internationally
recognized and managed Clean Air Sector. The NSF provides housing and logistical support for
GMD’s research at South Pole.

Evaluation Guidelines
For each research area reviewed, each reviewer will provide one of the following overall ratings:

» Highest Performance: Laboratory greatly exceeds the Satisfactory level and is
outstanding in almost all areas.

» Exceeds Expectations: Laboratory goes well beyond the Satisfactory level and is
outstanding in many areas.

» Satisfactory: Laboratory meets expectations and the criteria for a Satisfactory rating.

» Needs Improvement: Laboratory does not reach expectations and does not meet the
criteria for a Satisfactory rating. The reviewer will identify specific problem areas
that need to be addressed.

Reviewers are to consider the Quality, Relevance, and Performance of the Laboratory, and to
provide one of the overall ratings above for each research area reviewed. We also ask that, in
addition to the overall ratings for each research area, if possible, also assign one of these ratings
for the subcategories of Quality, Relevance, and Performance within the research area reviewed.
Ratings are relative to the Satisfactory definitions shown below.

1. Quality: Evaluate the quality of the Laboratory’s research and development. Quality is a
measurement of merit within the scientific community based on the novelty, soundness,
accuracy, and reproducibility of a specific body of research, as represented by outputs
delivered by the Laboratory. Assess whether appropriate policies are in place to ensure that
high quality work will be performed in the future. Assess progress toward meeting OAR’s



goal to conduct preeminent research as listed in the “Indicators of Preeminence.”
Preeminence is tied to the frequency and level of peer review publication undertaken or
supported by the Laboratory along with corresponding bibliometric data, as this information
serves as a benchmark with which to compare the Laboratory to other organizations of
similar size and scope.
> Quality Rating Criteria:
> Satisfactory rating — Laboratory scientists and leadership are often recognized for
excellence through collaborations, research accomplishments, and national and
international leadership positions. While good work is done, Laboratory scientists are
not usually recognized for leadership in their fields.
> Evaluation Questions to consider:

e Does the Laboratory conduct or support/fund preeminent research? Are the
scientific products and/or technological advancements meritorious and do they
significantly contribute to the scientific community?

e How does the quality of the Laboratory’s research and development rank among
Research and Development (R&D) programs in other U.S. federal agencies?
Other science agencies/institutions?

e Are appropriate approaches in place to ensure that high quality work will be done
in the future?

e Do Laboratory researchers demonstrate scientific leadership and excellence in
their respective fields (e.g., through collaborations, research accomplishments,
externally funded grants, awards, membership and fellowship in societies)?

e |s the Laboratory supporting the right people doing the best science?

> Indicators of Quality: Indicators can include, but not be limited to the following

(note: not all may be relevant to each Laboratory)

e The Laboratory’s total number of refereed publications per unit time and/or per
scientific Full Time Equivalent scientific staff (FTE).

e A list of technologies (e.g. observing systems, information technology, numerical
modeling algorithms) transferred to operations/application and an assessment of
their significance/impact on operations.

e The number of citations for the Laboratory’s scientific staff by individual or some
aggregate.

e A measure (often in the form of an index) that represents the value of either an
individual scientist or the Laboratory’s integrated contribution of refereed
publications to the advancement of knowledge (e.g., Hirsch Index). NOAA
librarians recommend percentile analysis as the preferred bibliometric approach.

e A list of awards won by groups and individuals for research, development, and/or
application.

e Elected positions on boards or executive level offices in prestigious organizations
(e.g., the National Academy of Sciences, National Academy of Engineering, or
fellowship in the American Meteorological Society, American Geophysical Union
or the American Association for the Advancement of Science etc.).

e Service of individuals in technical and scientific societies such as journal
editorships, service on U.S. interagency groups, service of individuals on boards,
steering groups, and committees of international research-coordination
organizations. Evidence of collaboration with other national and international



research groups, both inside and outside of NOAA as well as within the
Laboratory itself, including Cooperative Institutes and universities, as well as
reimbursable support from non-NOAA sponsors.

Significance and impact of involvement with patents, invention disclosures,
Cooperative Research and Development Agreements and other activities with
industry.

Other forms of recognition from NOAA information customers such as decision-
makers in government, private industry, the media, education communities, and
the public.

Contributions of data to national and international research, databases, and
programs, and involvement in international quality-control activities to ensure
accuracy, precision, inter-comparability, and accessibility of global data sets.

2. Relevance: Evaluate the degree to which the Laboratory’s research and development is
relevant to NOAA’s and OAR’s missions and of value to the Nation. It is a direct expression
of the OAR Vision and corporate priorities— to deliver NOAA’s Future needs. Relevance
refers to the value of the Laboratory’s activities to users beyond the scientific community,
both in terms of hypothetical value and actual impact. It is measured by how well the specific
research or activity supports OAR’s and NOAA’s missions and broader societal needs. This
can come in the form of applying scientific knowledge to policy decisions, improving
operational capabilities at NOAA’s service lines, or patenting and licensing new products for
commercial use. Assess whether the Laboratory identifies the overarching problem(s) it seeks
to address and whether its activities address its goals, the goals of relevant inter-agency
working groups, relevant legislative requirements, and impacts to society at large.

> Relevance Rating Criteria:

Satisfactory rating -- The R&D enterprise of the Laboratory shows linkages to
NOAA’s and OAR’s missions, Strategic Plan, OAR corporate priorities and
Research Plan, and is of value to the Nation. There are some efforts to work with
customer needs but these are not consistent throughout the research area.
Transition plans for delivery of research products to customers or operators are
being developed constantly abut do not yet cover all applicable activities.

> Evaluation Questions to consider:

Does the research address existing (or future) societally relevant needs (national
and international)?

How well does the research address issues identified in the NOAA strategic plan
and research plans or other policy or guiding documents, including inter-agency
working group goals and relevant legislative requirements?

Are customers engaged to ensure relevance of the research? How does the
Laboratory foster an environmentally literate society and the future environmental
workforce? What is the quality of outreach and education programming and
products? Does the Lab have an identified Transition pathway (R2X) so their
products are moved to the relevant customers?

Does the science and outreach conducted or funded by the Laboratory fulfill
stakeholder needs, including the needs of other Line Offices?

Are there R&D topics relevant to national needs that the Laboratory should be
pursuing but is not? Are there R&D topics in NOAA and OAR plans that the



Laboratory should be pursuing but is not?
> Indicators of Relevance: Indicators can include, but should not be limited to the
following (note: not all may be relevant to each Laboratory)

e A list of research products, information and services, models and model
simulations, and an assessment of their impact by end users, including
participation or leadership in national and international state-of-science
assessments.

e Evidence of linkages to objectives in the NOAA strategic plan (e.g., milestones
completed in the Annual Operating Plan).

e Successfully implemented transition plans with documentation of effective
transitions to customers.

e Economic value of Laboratory products, as demonstrated by cost-effectiveness
and impacts analyses conducted by NOAA’s Office of the Chief Economist.

e Access to Laboratory products, as demonstrated by counts of hits/usage of and
downloads from Laboratory web sites.

e Evidence of public outreach, such as visitors to Laboratory, product
demonstrations or local education efforts conducted by Laboratory personnel.

3. Performance: Evaluate the overall effectiveness with which the Laboratory executes its
mission and meets NOAA Strategic Plan objectives and the needs of the nation, given its
resources. Performance is a measurement of effectiveness (ability to achieve useful results)
and efficiency (ability to achieve quality, relevance, and effectiveness in a timely fashion
with minimal waste). It refers not only to how well tasks are executed, but also to the
adequacy of the leadership, workforce, and infrastructure in place to meet the Laboratory’s
goals. One of the key criteria of performance is the quality of management: how well
Laboratory leadership interacts with stakeholders, articulates its strategic direction, and
manages its R&D portfolio. Performance therefore is also a measure of accountability: how
well the Laboratory oversees and directs its own operations and how well those operations
adhere to and further the goals of NOAA’s and the Laboratory’s strategic plans. Laboratories
are judged on how well they plan and conduct their research and development. The
evaluation will be conducted within the context of three sub-categories: a) Research
Leadership and Planning, b) Efficiency and Effectiveness, ¢) Transition of Research to
Applications (when applicable and/or appropriate).

> Performance Rating Criteria:
e Satisfactory rating --

o The Laboratory generally has documented scientific objectives and
strategies through strategic and implementation plans (e.g., Annual
Operating Plan) and a process for evaluating and prioritizing activities.

o Laboratory management generally functions as a team and works to
improve operations.

o The Laboratory usually demonstrates effectiveness in completing its
established objectives, milestones, and products.

o The Laboratory often works to increase efficiency (e.g., through
leveraging partnerships).

o The Laboratory is generally effective and efficient in delivering most
of its products/outputs to applications, operations or users.



A. Research Leadership and Planning: Assess whether the Laboratory has clearly defined
objectives, scope, and methodologies for its key projects.
> Evaluation Questions to consider:

Does the Laboratory have clearly defined and documented scientific
objectives, rationale and methodologies for key projects?

Does the Laboratory have an evaluation process for projects:
selecting/continuing those projects with consistently high marks for merit,
application, and priority fit; ending projects; or transitioning projects? If
so, how well does it adhere to that process?

How does the laboratory manage its transition process? What does the lab
do throughout its research and development activities to enhance the
likelihood of successful transitions?

Does the Laboratory identify the overarching problem(s) it seeks to
address through research and development or science and outreach? Are
scientists required to develop a good plan, execute that plan, and report on
it?

Does the Laboratory have the leadership and flexibility (i.e., time and
resources) to respond to unanticipated events or opportunities that require
new research and development activities?

Does the Laboratory provide effective scientific leadership to and
interaction with NOAA and the external community on issues within its
purview?

Does Laboratory management function as a team and strive to improve
operations? Are there institutional, managerial, resource, or other barriers
to the team working effectively?

Has the Laboratory effectively responded to and/or implemented
recommendations from previous science reviews?

> Indicators of Leadership and Planning: Indicators can include, but not be
limited to, the following (Note: Not all may be relevant to each Laboratory).

Research Plan

Program/Project Implementation Plans

Transition Plans

Annual Operation Plan performance measures and milestones

Active involvement in NOAA planning and budgeting process

Early engagement with end users for technology

Final report of implementation of recommendations from previous reviews

B. Efficiency and Effectiveness: Assess the efficiency and effectiveness of the
Laboratory’s research and development, given its goals, resources, and constraints and
how effective it is in obtaining needed resources through NOAA and other sources.
> Evaluation Questions to consider:

Does the Laboratory execute its research in an efficient and effective
manner given its goals, resources, and constraints?

Is the Laboratory organized and managed to optimize the planning and
execution of research, including the support of creativity? How well
integrated is the work with NOAA’s and OAR’s planning and execution
activities? Are there adequate inputs to NOAA’s and OAR’s planning and



budgeting processes?

Is the proportion of the Laboratory’s external funding appropriate relative
to its NOAA base funding?

Is the Laboratory leveraging relationships with internal and external
collaborators and stakeholders to maximize research outputs?

Are human resources adequate to meet current and future needs? Is the
Laboratory organized and managed to ensure diversity in its workforce?
Does it provide professional development opportunities for staff?

Are appropriate resources and support services available? Are
investments being made in the right places?

Is infrastructure sufficient to support high quality research and
development?

How effective is oversight of the Laboratory? Are projects on track and
meeting appropriate milestones and targets? What processes does
management employ to monitor the execution of projects?

> Indicators of Efficiency and Effectiveness: Indicators can include, but should not be
limited to, the following (Note: Not all may be relevant to each Laboratory).

List of active collaborations

Number, types, and longevity of partnerships (indicates how well the
Laboratory leverages relationships with collaborators to maximize
research outputs)

Funding breakout by source (indicates involvement and commitment of
NOAA vs. external stakeholders)

Laboratory demographics (e.g. diversity)

Ability to meet required deadlines (e.g. reports to Congress)
Performance metrics of products and services.

Employee satisfaction (e.g. from internal surveys)

C. Transition of Research to Applications: How well has the Laboratory delivered
products and communicated the results of their research? Evaluate its effectiveness in
transitioning and/or disseminating its research and development into applications
(operations, commercialization, and/or information services).
> Evaluation Questions to consider:

How well is the transition of research to applications, commercialization,
and/or dissemination of knowledge planned and executed?

Are end users of the research and development involved in the planning
and delivery of applications and/or information services? Are they
satisfied?

Avre the research results communicated to stakeholders and the public?

> Indicators of Transition: Indicators can include, but not be limited to, the
following (Note: Not all may be relevant to each Laboratory).

A list of technologies (e.g. observing systems, information technology,
numerical modeling algorithms) transferred to operations/application and
an assessment of their significance/impact on operations/applications.
Significance and impact of transition to industry, including patents, license
agreements and other related activities.



e Discussions or documentation from stakeholders.

Proposed Schedule and Time Commitment for Reviewers:

The review will be conducted May 21-24, 2018, in Boulder, Colorado, to coincide with GMD’s
annual science conference. Two teleconferences before the review are planned with the OAR
Deputy Assistant Administrator for Programs and Administration, Ko Barrett, who will be the
Executive liaison with the review team and for the completion of the report. All relevant
information requested by the review team will be provided on the review website at least two
weeks before the review.

Each reviewer is asked to independently prepare their written evaluations on each research
theme, including an overall rating for the theme and provide these to the Chair with a copy to
Philip Hoffman in OAR headquarters. The Chair, Dr. Anne Thompson, will create a report
summarizing the individual evaluations. The Chair will not analyze individual comments or seek
a consensus of the reviewers. We request that within 45 days of the review, the review team
provide the draft summary report to Ko Barrett. Once the report is received, OAR staff will
review the report to identify any factual errors and will send corrections to the review team. The
final individual evaluations and the summary report are to be submitted to the OAR Assistant
Administrator, Craig McLean.

Review Team Resources:

OAR will provide resources necessary for the review team to complete its work.

1. Review Team Support: Information to address each of the laboratory’s research themes to be

reviewed will be prepared and posted on a public review website. A copy of all the

information on the website will also be provided to reviewers at the review.

Travel arrangements for the onsite review will be made by GMD and paid for by OAR.

3. On-site review team support to acquire and deliver to the team any additional relevant
documents requested during the review which will aid in assessing the Laboratory.

N



Evaluation Worksheets
(Note in WORD the boxes below will expand to fit the text)
Evaluation Worksheet 1

Research Theme: Tracking Greenhouse Gases and Understanding Carbon Cycle
Feedbacks

Reviewer:

Overall Evaluation:

[ Highest Performance--Laboratory greatly exceeds the Satisfactory level and is
outstanding in almost all areas.

[1 Exceeds Expectations--Laboratory goes well beyond the Satisfactory level and is
outstanding in many areas.

[1 Satisfactory--Laboratory meets expectations and the criteria for a Satisfactory
rating.

[1 Needs Improvement--Laboratory does not reach expectations and does not meet the
criteria for a Satisfactory rating. The reviewer will identify specific problem areas that
need to be addressed.

QUALITY 0O Highest Performance [ Exceeds Expectations
O Satisfactory O Needs Improvement

Comments and observations/findings:

RELEVANCE 0O Highest Performance [0 Exceeds Expectations
O Satisfactory [0 Needs Improvement

Comments and observations/findings:

PERFORMANCE 0O Highest Performance [0 Exceeds Expectations
[0 Satisfactory [0 Needs Improvement

Comments and observations/findings:

Recommendations for Tracking Greenhouse Gases and Understanding Carbon

Cycle Feedbacks
Please provide specific, actionable recommendations based on your observations/findings




Evaluation Worksheet 2

Research Theme: Monitoring and Understanding Changes in Surface Radiation,
Clouds, and Aerosol Distributions

Reviewer:

Overall Evaluation:

[ Highest Performance--Laboratory greatly exceeds the Satisfactory level and is
outstanding in almost all areas.

[1 Exceeds Expectations--Laboratory goes well beyond the Satisfactory level and is
outstanding in many areas.

[1 Satisfactory--Laboratory meets expectations and the criteria for a Satisfactory
rating.

[1 Needs Improvement--Laboratory does not reach expectations and does not meet the
criteria for a Satisfactory rating. The reviewer will identify specific problem areas that
need to be addressed.

QUALITY 0O Highest Performance [ Exceeds Expectations
O Satisfactory O Needs Improvement

Comments and observations/findings:

RELEVANCE 0O Highest Performance [ Exceeds Expectations
[ Satisfactory [0 Needs Improvement

Comments and observations/findings:

PERFORMANCE 0O Highest Performance [0 Exceeds Expectations
[0 Satisfactory [0 Needs Improvement

Comments and observations/findings:

Recommendations for Monitoring and Understanding Changes in Surface

Radiation, Clouds, and Aerosol Distributions
Please provide specific, actionable recommendations based on your observations/findings




Evaluation Worksheet 3

Research Theme: Guiding Recovery of Stratospheric Ozone

Reviewer:

Overall Evaluation:

[0 Highest Performance--Laboratory greatly exceeds the Satisfactory level and is
outstanding in almost all areas.

[0 Exceeds Expectations--Laboratory goes well beyond the Satisfactory level and is
outstanding in many areas.

[1 Satisfactory--Laboratory meets expectations and the criteria for a Satisfactory
rating.

[ Needs Improvement--Laboratory does not reach expectations and does not meet the
criteria for a Satisfactory rating. The reviewer will identify specific problem areas that
need to be addressed.

QUALITY 0O Highest Performance [ Exceeds Expectations
O Satisfactory O Needs Improvement

Comments and observations/findings:

RELEVANCE 0O Highest Performance [ Exceeds Expectations
[ Satisfactory [0 Needs Improvement

Comments and observations/findings:

PERFORMANCE 0O Highest Performance [0 Exceeds Expectations
[0 Satisfactory [0 Needs Improvement

Comments and observations/findings:

Recommendations for Guiding Recovery of Stratospheric Ozone
Please provide specific, actionable recommendations based on your observations/findings




Evaluation Worksheet 4

Supporting Infrastructure #1: Calibrations and Standards

Reviewer:

Overall Evaluation:

[0 Highest Performance--Laboratory greatly exceeds the Satisfactory level and is
outstanding in almost all areas.

[0 Exceeds Expectations--Laboratory goes well beyond the Satisfactory level and is
outstanding in many areas.

[1 Satisfactory--Laboratory meets expectations and the criteria for a Satisfactory
rating.

[ Needs Improvement--Laboratory does not reach expectations and does not meet the
criteria for a Satisfactory rating. The reviewer will identify specific problem areas that
need to be addressed.

QUALITY 0O Highest Performance [ Exceeds Expectations
O Satisfactory O Needs Improvement

Comments and observations/findings:

RELEVANCE 0O Highest Performance [ Exceeds Expectations
[ Satisfactory [0 Needs Improvement

Comments and observations/findings:

PERFORMANCE 0O Highest Performance [0 Exceeds Expectations
[0 Satisfactory [0 Needs Improvement

Comments and observations/findings:

Recommendations for Calibrations and Standards
Please provide specific, actionable recommendations based on your observations/findings




Evaluation Worksheet 5

Supporting Infrastructure #2: Atmospheric Baseline Observatories

Reviewer:

Overall Evaluation:

[0 Highest Performance--Laboratory greatly exceeds the Satisfactory level and is
outstanding in almost all areas.

[0 Exceeds Expectations--Laboratory goes well beyond the Satisfactory level and is
outstanding in many areas.

[1 Satisfactory--Laboratory meets expectations and the criteria for a Satisfactory
rating.

[ Needs Improvement--Laboratory does not reach expectations and does not meet the
criteria for a Satisfactory rating. The reviewer will identify specific problem areas that
need to be addressed.

QUALITY 0O Highest Performance [ Exceeds Expectations
O Satisfactory O Needs Improvement

Comments and observations/findings:

RELEVANCE 0O Highest Performance [ Exceeds Expectations
[ Satisfactory [0 Needs Improvement

Comments and observations/findings:

PERFORMANCE 0O Highest Performance [0 Exceeds Expectations
[0 Satisfactory [0 Needs Improvement

Comments and observations/findings:

Recommendations for Atmospheric Baseline_Observatories
Please provide specific, actionable recommendations based on your observations/findings




Reviewer Feedback Worksheet — Additional Comments and Feedback on the Review
Process

Reviewer:

Additional comments for OAR and laboratory management:

Additional comments and suggestions on conduct of the review for use in future
laboratory reviews

Please help OAR improve our science review process by telling us what worked well
and did not work well throughout the process. In order to reduce the burden on you and
the Laboratory staff, we would like to provide only the useful background information.
What information provided was especially useful or not useful in your evaluations?
What additional information would have helped you in your evaluation? What
information could have been omitted without impacting the quality of your review?
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Contents: Part 1: Observatory Measurements and Data Sets

Barrow
Summit
Trinidad Head
Mauna Loa
Samoa

South Pole

Following two photographs of each observatory, the species measured at that
observatory, first sample date and current status of the measurements can be
found. All of the observatories are included even though Summit and Trinidad
Head are not conducting the full complement of measurements as the other
four Baseline Observatories, and are no longer considered a full GMD ABO.
The data from all observatories and cooperative programs are archived and
openly available to researchers.

All GMD data sets are available through GMD FTP sites or by contact with the
GMD PI responsible for the data set. All data are available at the respective
World Data Centers and are being formatted for archiving in the NOAA's
National Centers for Environmental Information (NCEI).

These data sets are not the only GMD data sets available from
the observatories and cooperative programs, but represent a sampling of the
most requested data by scientists from around the globe.

Part 2: GMD Measurements: National, International and
CooperativePrograms

In Part 2, GMD measurements are listed by species and location of the
measurements.

A summary of the species measured at the cooperative sites and in
cooperative programs with a list of the programs and contact points round
out Part 2.

GMD collects data from 196 sites globally with 76 being in the United
States. The complete list is on the final page of Part 2.



Utqiagvik (Barrow) Atmospheric Baseline Observatory in early winter.

Utqgiagvik (Barrow) Atmospheric Baseline Observatory in mid-summer.




Barrow, Alaska, United States [BRW]

Location

»» Country: United States E

» Latitude: 71.3230° North

» Longitude: 156.6114° West

+» Elevation: 11.00 masl

w Time Zone: Local Standard Time + 9.0 hour(s) = UTC

Contact

» Contact Name: Bryan Thomas

» Address: Barrow Observatory
P.O. Box 888
Barrow, Alaska, 99723, United States

» Phone: (907) 852-6500
» Fax: (907) 852-4622

Data

» Available datasets
» Data visualization
» Photo Gallery

Description

Barrow Observatory, established in 1973, is located near sea level 8 km east of UtgiaAjvik, Alaska at 71.32 degrees north. This facility is
manned year around by 2 engineers/scientists who often commute to work in winter on snow machines. Due to its unique location, dedicated
and highly trained staff, excellent power and communications infrastructure, the Barrow Observatory is host to numerous cooperative research
projects from around the world.

BRW is located so that it receives minimal influence from anthropogenic effects. It is about 8 km northeast of the village of UtgiaAjvik (formerly
Barrow) and has a prevailing east-northeast wind off the Beaufort Sea. It is attended at least 5 days a week for routine inspection and
maintenance of the instrumentation. In addition, the National Weather Service (NWS) maintains a weather observing facility in Barrow. Although the
measurements at Barrow are made over open tundra, there are large lagoons and a number of lakes in the vicinity, and the Arctic Ocean is less
than 3 km northwest of the site. Because of its proximity to these bodies of water and the fact that the prevailing winds are off the Beaufort Sea,
BRW is perhaps best characterized as having an Arctic maritime climate affected by variations of weather and sea ice conditions in the Central
Arctic.

GMD Projects at Barrow,
Alaska

Carbon Cycle Surface

Flasks
Parameter Formula First Sample Date Status
Carbon Dioxide CO, 1971-04-25 Ongoing
Methane CH, 1983-04-06 Ongoing
Carbon Monoxide co 1988-07-24 Ongoing
Molecular Hydrogen H, 1988-07-24 Ongoing
Nitrous Oxide N,O 1997-05-02 Ongoing
Sulfur Hexafluoride SFe 1997-05-02 Ongoing
Carbon-13/Carbon-12 in Carbon Dioxide d=c (co 2) 1990-01-06 Ongoing
Oxygen-18/0xygen-16 in Carbon Dioxide d*o (COZ) 1990-01-06 Ongoing
Carbon-13/Carbon-12 in Methane d*C (CH 4) 1998-01-03 Ongoing
D/H in Methane dD (CH,) 2005-04-01 Terminated - 2010-03-12
Methyl Chloride CH,CI 2005-05-20 Ongoing
Benzene Ce He 2007-02-16 Ongoing
toluene C;Hg 2007-02-16 Ongoing
ethane C,Hs 2005-05-20 Ongoing
ethene C,H, 2005-05-20 Ongoing
propane CsHs 2005-05-20 Ongoing
propene CsHs 2005-05-20 Ongoing

i-butane i-C4Hyo 2005-05-20 Ongoing
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Parameter Formula First Sample Date Status

n-butane n-C,Hio 2005-05-20 Ongoing
i-pentane i-CsHy, 2005-05-20 Ongoing
n-pentane n-CsHi, 2005-05-20 Ongoing
n-hexane n-Cs Hy, 2005-05-20 Ongoing
isoprene CsHs 2007-02-16 Ongoing
Acetylene C,H, 2007-05-25 Ongoing
Carbon-14/Carbon in Methane D*C (CH 4) 2013-03-26 Ongoing
Carbon-13/Carbon-12 in Carbon Monoxide d“c (co) 1990-03-28 Terminated - 1996-08-21

Carbon Cycle InSitu Observatory

Parameter Formula First Sample Date Status
Carbon Dioxide CO, 1973-07-24 Ongoing
Methane CH, 1986-01-29 Ongoing
Carbon Monoxide CO 1991-09-11 Ongoing
Nitrous Oxide N,O 2013-06-27 Ongoing

HATS Flask Sampling

Parameter Formula First Sample Date Status
Nitrous Oxide N,O 1994-12-24 Ongoing
Sulfur Hexafluoride SFe 1994-12-24 Ongoing
HFC- 134a CH,FCF; 1994-11-25 Ongoing
HCFC-22 CHF,CI 1992-04-08 Ongoing
CFC-12 CCl,F, 1994-12-24 Ongoing
Methyl Chloride CH,CI 1994-04-15 Ongoing
CFC-114 CFC-114 1992-02-14 Ongoing
HCFC-142b CH;CF,Cl 1992-04-08 Ongoing
Halon-1211 CBrCIF, 1992-02-14 Ongoing
methyl bromide CH3Br 1994-01-26 Ongoing
HCFC-141b CH; CCI,F 1993-01-07 Ongoing
methyl iodide CHsl 1994-03-23 Ongoing
CFC-113 CCI,FCCIF, 1992-02-14 Ongoing
dichloromethane CH,Cl, 1994-04-15 Ongoing
chloroform CHCl, 1992-12-17 Ongoing
carbon tetrachloride CCl, 1995-01-10 Ongoing
dibromomethane CH,Br, 1998-03-07 Ongoing
tetrachloroethylene C,Cl, 1993-12-11 Ongoing
bromoform CHBr; 1998-01-17 Ongoing
Benzene Ce Hs 1999-02-12 Ongoing
carbonyl sulfide Cos 2000-03-25 Ongoing
HCFC-21 CHCI, F 2000-08-03 Ongoing
HFC-152a CH,CHF, 2000-08-03 Ongoing
toluene C;Hg 2014-10-03 Terminated - 2017-04-24
carbonyl disulfide CS, 2005-04-22 Terminated - 2015-03-13
ethane C,Hs 2014-10-03 Ongoing
propane CsHg 2007-01-19 Ongoing

i-butane i-C4Hyo 2014-10-03 Ongoing



Parameter Formula First Sample Date Status

n-butane n-C,Hyo 2007-01-19 Ongoing
i-pentane i-CsHy1, 2007-01-19 Ongoing
n-pentane n-CsHy, 2007-01-19 Ongoing
n-hexane Nn-C¢ Hyy 2013-04-30 Ongoing
Halon 1301 CF3Br 2004-02-14 Ongoing
Halon 2402 CBrF, CBrF, 1995-02-25 Ongoing
HFC- 143a CH,CF, 2007-01-19 Ongoing
HFC-227ea CF3;CHFCF, 2011-06-13 Ongoing
HFC-365mfc CH,CF,CH,CF; 2009-08-10 Ongoing
CFC-115 CCIF,CF; 2007-01-19 Ongoing
HFC-125 CHF,CF; 2007-01-19 Ongoing
CFC-13 CCIF, 2007-01-19 Ongoing
Perfluoropropane CsFg 2014-10-03 Ongoing
Acetylene C,H, 2007-01-19 Ongoing
HFC-32 CH,F, 2009-03-26 Ongoing
Methyl Chloroform CH,CCl, 1992-04-08 Ongoing
Chloroiodomethane CH.CII 2017-02-10 Ongoing
diiodomethane CH,l, 2017-02-10 Ongoing
Bromoiodomethane CH,Brl 2017-02-10 Ongoing
Bromochloromethane CH,BrCI 2017-02-10 Ongoing
Bromodichloromethane CHBrCl, 2017-02-10 Ongoing
CFC-11 CCl3F 1994-12-24 Ongoing
tetrafluoromethane CF, 2014-10-03 Ongoing
hexafluoroethane CF;CF; 2014-10-03 Ongoing
nitrogen trifluoride NF, 2014-10-03 Ongoing
sulfuryl fluoride SO,F, 2015-06-19 Ongoing
HFC-236fa CF3;CH,CF; 2014-10-03 Ongoing
HCFC-133a CH, CICF, 2014-10-03 Ongoing
CFC-112 CCI;CCIF, 2014-10-10 Ongoing
HFO-1234yf CH,=CFCF; 2016-08-29 Ongoing
1,2-dichloroethane CH, CICH, CI 2017-01-24 Ongoing
2,2-Dichloro-1,1,1-Trifluoroethane CHCI,CF; 2017-11-27 Ongoing
1,1-dichloroethane C,H.Cl, 2017-02-10 Ongoing
dibromochloromethane CHBr,Cl 2017-02-10 Ongoing
Ethyl Chloride C,HsClI 2011-06-13 Ongoing
Propyne CsH, 2011-06-13 Ongoing
Trichloroethylene C,HCl, 2014-10-03 Ongoing

HATS InSitu Observatory

Parameter Formula First Sample Date Status
Nitrous Oxide N,O 1998-06-16 Ongoing
Sulfur Hexafluoride SFe 1998-06-15 Ongoing
HCFC-22 CHF,CI 1998-11-12 Ongoing
CFC-12 CCl,F, 1998-06-16 Ongoing

Methyl Chloride CH,CI 1998-08-30 Ongoing



Parameter

HCFC-142b
Halon-1211

CFC-113

chloroform

carbon tetrachloride
Methyl Chloroform

CFC-11

Aerosol Surface In-Situ

Light Scattering Coefficient
Light Absorption Coefficient

Particle Number Concentration

Aerosol Chemical Composition

Parameter

Cloud condensation nucleus number concentration

Aerosol Hygroscopic Growth

Radiation In-Situ Observatory

Parameter

Direct Normal

Downwelling Shortwave

Diffuse

Upwelling Shortwave

Downwelling Longwave

Upwelling Longwave

Spectral

Surface Ozone

Parameter

Ozone

Dobson Total Ozone

Parameter

Ozone

Meteorology

Parameter

Wind Speed
Wind Direction
Temperature
Ambient Pressure

Relative Humidity

Formula First Sample Date
CH1CF,CI 1998-09-03
CBICIF, 1998-06-15
CCI,FCCIF, 1998-06-16
CHCly 1998-06-01
ccl, 1998-06-16
CH,CCl, 1998-06-16
CClLF 1998-06-16
Formula First Sample Date
e 1976-05-07
Tfe 1988-01-01
N, 1976-05-07
1998-01-01
N, 2006-08-12
f(RH) 2006-08-21
Formula First Sample Date
1976-03-01
1976-03-01
1995-07-05
1985-01-01
1993-04-20
1993-04-20
2001-04-01
Formula First Sample Date
1973-03-14
Formula First Sample Date
1973-07-29
Formula First Sample Date
ws 1973-02-17
wd 1973-02-17
temp 1976-01-01
press 1976-01-01
rh 1976-01-01

Ongoing
Ongoing
Ongoing

Ongoing

Status
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing

Ongoing

Status

Terminated - 2012-12-22

Terminated - 2013-10-18

Status
Ongoing

Ongoing
Ongoing

Ongoing
Ongoing

Ongoing
Ongoing

Status

Ongoing

Status

Ongoing

Status

Ongoing
Ongoing
Ongoing
Ongoing
Ongoing



GMD Datasets for Barrow, Alaska

1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Site

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Category

Halocompounds

Halocompounds

Halocompounds
Halocompounds
Halocompounds
Halocompounds
Halocompounds
Halocompounds

Halocompounds

Greenhouse Gases

Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Greenhouse Gases

Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Name

Carbon Insitu
Tetrachloride
(CCl4a)

Methyl Insitu
Chlorof orm
(CH3CCI3)

CFC-11 Insitu
(cfcll)

CFC-113 Insitu
(cfcl13)

CFC-12 Insitu
(cfcl2)

Methyl Chloride Insitu
(ch3cl)

Halon- 1211 Insitu
(h1211)

HCFC-142b Insitu
(hcf c142b)

HCFC-22 Insitu
(hcf c22)

Nitrous Oxide Insitu
(n20)

Sulf ur Insitu
Hexaf luoride
(sf 6)

Carbon Insitu
Tetrachloride
(CCl4a)

Methyl Insitu
Chlorof orm
(CH3CCI3)

CFC-11 Insitu
(cfcll)

CFC-113 Insitu
(cfcl13)

CFC-12 Insitu
(cfcl2)

Methyl Chloride Insitu
(ch3cl)

Halon- 1211 Insitu
(h1211)

HCFC-142b Insitu
(hcf c142b)

HCFC-22 Insitu
(hcf c22)

Nitrous Oxide Insitu
(n20)

Sulf ur Insitu
Hexaf luoride
(sf 6)

Carbon Insitu
Tetrachloride
(CCla)

Methyl Insitu
Chlorof orm
(CH3CCI3)

CFC-11 Insitu
(cfcll)

CFC-113 Insitu
(cfcl13)

Type Frequency

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Year

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple



27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

a7

48

49

50

51

52

53

Site

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ CATS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ RITS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ RITS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ RITS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ RITS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ RITS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ RITS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ RITS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ RITS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ RITS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ RITS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ RITS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ RITS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ RITS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ RITS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous in-situ RITS GC measurements.

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Category

Halocompounds
Halocompounds

Halocompounds
Halocompounds
Halocompounds
Greenhouse Gases

Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds
Halocompounds
Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds
Halocompounds
Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds
Halocompounds
Greenhouse Gases
Meteorology
Meteorology
Meteorology
Meteorology

Meteorology

Name
CFC-12 Insitu
(cfcl2)
Methyl Chloride Insitu
(ch3cl)
Halon- 1211 Insitu
(h1211)
HCFC-142b Insitu
(hcf c142b)
HCFC-22 Insitu
(hcf c22)
Nitrous Oxide Insitu
(n20)
Sulf ur Insitu
Hexaf luoride
(sf 6)
Carbon Insitu
Tetrachloride
(CCla)
Methyl Insitu
Chlorof orm
(CH3CCI3)
CFC-11 Insitu
(cfcll)
CFC-12 Insitu
(cfcl2)
Nitrous Oxide Insitu
(n20)
Carbon Insitu
Tetrachloride
(CCla)
Methyl Insitu
Chlorof orm
(CH3CCI3)
CFC-11 Insitu
(cfcll)
CFC-12 Insitu
(cfcl2)
Nitrous Oxide Insitu
(n20)
Carbon Insitu
Tetrachloride
(CCla)
Methyl Insitu
Chlorof orm
(CH3CCI3)
CFC-11 Insitu
(cfcll)
CFC-12 Insitu
(cfcl2)
Nitrous Oxide Insitu
(n20)
Meteorology Insitu
(met)
Meteorology Insitu
(met)
Meteorology Insitu
(met)
Meteorology Insitu
(met)
Meteorology Insitu

(met)

Type Frequency

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Year

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

1973

1974

1975

1976

1977



54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

7

78

79

80

81

82

83

Site

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Category

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Name
Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Type Frequency

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Year

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007



84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

Site

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Category

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Name
Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Type Frequency

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Year

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007



114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

Site

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
Continuous In-situ measurements of meteorology

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Category

Meteorology

Meteorology
Meteorology
Meteorology
Meteorology
Meteorology
Meteorology
Meteorology
Meteorology
Meteorology

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Name

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Type Frequency

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Year

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989
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Site

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level
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In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level
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In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level
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In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level
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In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level
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In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level
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In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Category

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Name

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Type Frequency

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Year

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011
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Site

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Barrow, Alaska, United States (BRW)
Air samples collected in glass flasks.

Category

Aerosols

Aerosols

Aerosols

Aerosols

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Name

Aerosols

Aerosols

Aerosols

Aerosols

ethane
(C2Hs)

propane
(CsHs)

isoprene
(CsHs)

Methane
(CH,)

C13/C12 in

Methane

(d*C (CH))
4

Carbon Monoxide
(CO)

Carbon Dioxide
(COy)

C13/C12 in Carbon
Dioxide
(d*=C(C0))

2

018/016 in
Carbon Dioxide
(d*®0 (CO )

2

Molecular
Hydrogen
(H2)

i- butane
(i'C4H10)

i- pentane
(i' C5H12)

n- butane
(n-C4Hy0)

n- pentane
(ﬂ— C5H12)

Methane
(CHJ)

C13/C12 in
Methane
(d**C (CH))

Carbon Monoxide
(CO)

Carbon Dioxide
(COy)

C13/C12 in Carbon
Dioxide
(d*=c(Cco))

2

018/016 in
Carbon Dioxide
(d*®0 (CO ))

Molecular
Hydrogen
(H>)

Type Frequency

Insitu

Insitu

Insitu

Insitu

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask
Flask

Flask

Flask

Flask

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Monthly

Averages

Monthly
Averages

Monthly

Monthly
Averages

Monthly

Averages

Monthly
Averages

Monthly
Averages

Year

2012

2013

2014

2015

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple
Multiple

Multiple

Multiple

Multiple
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186

187

188

189

190

191

192

Site

Barrow, Alaska, United States (BRW)

Continuous in-situ measurements of solar radiation.

Barrow, Alaska, United States (BRW)
Continuous measurements of surface ozone.

Barrow, Alaska, United States (BRW)
In-situ ch4 daily averages

Barrow, Alaska, United States (BRW)
In-situ ch4 hourly averages

Barrow, Alaska, United States (BRW)
In-situ ch4 monthly averages

Barrow, Alaska, United States (BRW)
In-situ co2 daily averages

Barrow, Alaska, United States (BRW)
In-situ co2 hourly averages

Barrow, Alaska, United States (BRW)
In-situ co2 monthly averages

Category

Radiation

Ozone

Greenhouse

Greenhouse

Greenhouse

Greenhouse

Greenhouse

Greenhouse

Gases

Gases

Gases

Gases

Gases

Gases

Name

Surf ace
Radiation
(arad)

Ozone
(G3)

Methane
(CH,)

Methane
(CH.)

Methane
(CH,)

Carbon Dioxide
(COy)

Carbon Dioxide
(COy)

Carbon Dioxide
(COy)

Type Frequency

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Minute
Averages

Hourly
Averages

Daily
Averages

Hourly
Averages

Monthly
Averages

Daily
Averages

Hourly
Averages

Monthly
Averages

Year

Multiple

Multiple

Multiple

HourlyData

Multiple

Multiple

Multiple

Multiple
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Summit, Greenland, Atmospheric Watch Observatory where 108 trace gas (weekly
flasks, aerosol and continuous meteorological measurements are maintained.

Central support, kitchen and communications (the “Big House”) building, Summit,
Greenland.



Summit, Greenland [SUM] 18

Location

» Country: Greenland E

» Latitude: 72.5962° North
w» Longitude: 38.422° West
,, Elevation: 3209.54 masl
w» Time Zone: Local Standard Time + 2.0 hour(s) = UTC

Data

» Available datasets
» Data visualization
» Publications

»» Personnel

» Current Weather
» Photo Gallery

Cooperating Agencies

»» National Science Foundation Office of Polar Programs
&
' N

Description

The Greenland Environmental Observatory (GEOSummit) on the summitof the Greenland Ice Sheet (3200 mabove sea level) was established by
theU.S.National Science Foundation (NSF) and the Danish Commissionfor ScientificResearchinGreenland to provide year-round, long-term
measurements for monitoring and investigations of the Arctic environment. The multidisciplinary facility is home to several year-round investigations
as wellas numerous seasonal campaigns which take advantage of the unique location of the observatory. GEOSummitprovides investigators ease
of access to the highest site north of the Arctic Circle. Since 1989, when the GISP llice-coring activities began, the site has hosted numerous
atmosphericandglaciologicalinvestigations. Following two trialwinterover periods (1997-1998,and 2000-2002),theNSFLong TermObservatory
(LTO) program committed funding to maintainyear-round measurements of key baseline variables of climate change at the site. Inaddition, several
programs funded through European agencies have ayear round presence at the site.

Logistical support at Summit is provided by CH2M HILL Polar Services, under contract to NSF. NOAA has maintained a presence at Summit since the
mid 1990s, begun mainly to conduct greenhouse gas measurements, with NOAA and NSF technicians working together to ensure continuity of data.
From 2005 to present, NOAA Corps Officers have served as technicians during various phases throughout the year. Beginning in August of 2009,
NOAA staff became a year-round permanent addition to the station crew, ensuring the long-term continuity of NOAA data and providing additional
scientific support for the site.

The NOAA Summit Atmospheric Baseline Observatory was downgraded from its status as a full “Observatory” to a “Sampling Site” on August 1,
2017. NOAA technician time and cargo intensive projects in the NOAA measurement suite were removed from the site. However, surface ozone
monitoring instrumentation, a basic meteorology system, aerosol instrumentation, and halocarbon and greenhouse gas flask sampling capabilities
continue to operate at the site in partnership with the NSF. The downgrade follows a Global Monitoring Division-wide evaluation of scientific goals
and global observing network capabilities that resulted in realignment to best meet NOAA's mission and the nation's scientific needs.

All data from Summit are available on the Global Monitoring Division's website: https://esrl.noaa.gov/gmd/dv/data/index.php?site=sum

GMD Projects at Summit

Carbon Cycle Surface Flasks

Parameter Formula First Sample Date Status
Carbon Dioxide CO, 1997-06-23 Ongoing
Methane CH, 1997-06-23 Ongoing
Carbon Monoxide co 1997-06-23 Ongoing
Molecular Hydrogen H, 1997-06-23 Ongoing
Nitrous Oxide N,O 1997-06-23 Ongoing
Sulfur Hexafluoride SFs 1997-06-23 Ongoing
Carbon-13/Carbon-12 in Carbon Dioxide dc (co 2) 1997-06-23 Ongoing
Oxygen-18/0Oxygen-16 in Carbon Dioxide d*o (co 2) 1997-06-23 Ongoing
Carbon-13/Carbon-12 in Methane d*c (CH 4) 2010-04-27 Ongoing
Methyl Chloride CH,CI 2004-10-18 Ongoing
Benzene Cs He 2006-07-17 Ongoing

toluene C;Hs 2006-07-17 Ongoing


http://www.nsf.gov/dir/index.jsp?org=OPP
http://www.nsf.gov/

ethane

ethene
propane
propene
i-butane
n-butane
i-pentane
n-pentane
n-hexane
Wind Speed
Wind Direction
Temperature
isoprene

Acetylene

Parameter

HATS Flask Sampling

Parameter

Nitrous Oxide

Sulfur Hexafluoride
HFC- 134a
HCFC-22

CFC-12

Methyl Chloride
CFC-114
HCFC-142b
Halon-1211

methyl bromide
HCFC-141b
methyl iodide
CFC-113
dichloromethane
chloroform

carbon tetrachloride
dibromomethane
tetrachloroethylene
bromoform
Benzene

carbonyl sulfide

HCFC-21
HFC-152a

toluene

carbonyl disulfide
ethane

propane

i-butane

n-butane

Formula

N.O
SFe

CH,FCF,
CHF.CI
CCLF,
CHLCI
CFC-114
CH,CF,CI
CBICIF,
CH.Br
CH, CCl,F
CH,l
CCI,FCCIF,
CH,Cl,
CHCl,
cCl,
CH,Br,
C.Cly
CHBr,

Ce Ho
cos
CHCI,F
CH,CHF,
CiHe

cs,

CoHs

CaHs
i-CaHuo

n-C,Hyo

Formula

C,Hs
C,H,
C;3Hs
C;3Hs
i-C4Hyo
n-C,Hyo
i-CsH,,
n-CsHi,
n-Cs Hiy
ws

wd
temp
CsHg

C;H,

First Sample Date
2004-10-18
2004-10-18
2004-10-18
2004-10-18
2004-10-18
2004-10-18
2004-10-18
2004-10-18
2004-10-18
1997-06-23
1997-06-23
2004-05-10
2006-07-17

2007-09-24

First Sample Date

2004-06-20
2004-06-20

2004-06-20

2004-06-20

2004-06-20

2004-06-20

2004-06-20
2004-06-20

2004-06-20

2004-06-20

2004-06-20

2004-06-20

2004-06-20

2004-06-20

2004-06-20

2004-06-20

2004-06-20

2009-03-10

2004-06-20

2004-06-20

2004-06-20

2004-06-20

2004-06-20

2014-08-13

2005-03-08

2014-08-13

2014-08-13

2014-08-13

2014-08-13

Status
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Terminated - 2004-08-09
Ongoing

Ongoing

Status
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Terminated - 2016-08-30
Ongoing
Ongoing
Ongoing
Ongoing

Ongoing



Parameter Formula First Sample Date Status

i-pentane i-CsH1, 2014-08-13 Ongoing
n-pentane n-CsHy, 2012-08-15 Ongoing
n-hexane Nn-C¢ Hyy 2012-08-15 Ongoing
Halon 1301 CF3Br 2005-03-22 Ongoing
Halon 2402 CBrF, CBrF, 2009-03-10 Ongoing
HFC- 143a CH;3CF; 2014-08-13 Ongoing
HFC-227ea CF3;CHFCF, 2011-05-08 Ongoing
HFC-365mfc CH,CF,CH,CF; 2009-06-08 Ongoing
CFC-115 CCIF.CF, 2014-08-13 Ongoing
HFC-125 CHF,CF; 2014-08-13 Ongoing
CFC-13 CCIF, 2014-08-13 Ongoing
Perfluoropropane CiFs 2014-08-13 Ongoing
Acetylene C,H, 2014-08-13 Ongoing
HFC-32 CH,F, 2014-08-13 Ongoing
Methyl Chloroform CH,CCl, 2004-06-20 Ongoing
Chloroiodomethane CH,ClI 2016-09-13 Ongoing
diiodomethane CH,l, 2016-09-13 Ongoing
Bromoiodomethane CH,Brl 2016-09-13 Ongoing
Bromochloromethane CH,BrCl 2016-09-13 Ongoing
Bromodichloromethane CHBrCl, 2016-09-13 Ongoing
CFC-11 CCl3F 2004-06-20 Ongoing
tetrafluoromethane CF, 2014-08-13 Ongoing
hexafluoroethane CF;CF; 2014-08-13 Ongoing
nitrogen trifluoride NF, 2014-08-13 Ongoing
sulfuryl fluoride SO,F, 2014-08-13 Ongoing
HFC-236fa CF3;CH,CF; 2014-08-13 Ongoing
HCFC-133a CH, CICF, 2014-08-21 Ongoing
CFC-112 CCI;CCIF, 2014-08-21 Ongoing
HFO-1234yf CH,=CFCF; 2016-07-28 Ongoing
1,2-dichloroethane CH, CICH, ClI 2016-09-13 Ongoing
1,1-dichloroethane C,H.Cl, 2016-09-13 Ongoing
dibromochloromethane CHBr,Cl 2016-09-13 Ongoing
Ethyl Chloride C,H:ClI 2011-05-08 Ongoing
Propyne CsH, 2011-05-08 Ongoing
Trichloroethylene C,HCl, 2014-08-13 Ongoing

HATS InSitu Observatory

Parameter Formula First Sample Date Status
Methane CH, 2007-07-01 Ongoing
Carbon Monoxide co 2007-07-01 Ongoing
Molecular Hydrogen H, 2007-07-01 Ongoing
Nitrous Oxide N,O 2007-07-16 Ongoing
Sulfur Hexafluoride SFe 2007-07-16 Ongoing

CFC-12 CCI,F, 2007-07-24 Ongoing



Parameter Formula First Sample Date Status

Halon-1211 CBrCIF, 2007-11-22 Ongoing
CFC-113 CCI,FCCIF, 2007-07-20 Ongoing
chloroform CHCl, 2007-07-01 Ongoing
carbon tetrachloride CCl, 2007-07-20 Ongoing
Methyl Chloroform CH,CCl, 2007-07-20 Ongoing
CFC-11 CCl3F 2007-07-20 Ongoing

Aerosol Surface In-Situ

Parameter Formula First Sample Date Status
Light Scattering Coefficient Tfs 2011-01-10 Ongoing
Light Absorption Coefficient Tfa 2011-01-10 Ongoing
Particle Number Concentration N, 2011-01-10 Terminated - 2011-07-21

Radiation In-Situ Observatory

Parameter Formula First Sample Date Status
Direct Normal 2006-05-28 Terminated - 2017-04-30
Downwelling Shortwave 2006-05-28 Terminated - 2017-04-30
Diffuse 2006-05-28 Terminated - 2017-04-30
Upwelling Shortwave 2006-05-28 Terminated - 2017-04-30
Downwelling Longwave 2006-05-28 Terminated - 2017-04-30
Upwelling Longwave 2006-05-28 Terminated - 2017-04-30

Surface Ozone

Parameter Formula First Sample Date Status
Ozone O, 2000-06-01 Ongoing
Ozonesonde
Parameter Formula First Sample Date Status
Ozone O; 2005-02-12 Terminated - 2017-07-25

Meteorology

Parameter Formula First Sample Date Status
Wind Speed ws 2008-06-25 Ongoing
Wind Direction wd 2008-06-25 Ongoing
Temperature temp 2008-06-26 Ongoing
Ambient Pressure press 2008-06-25 Ongoing

Relative Humidity rh 2008-08-15 Ongoing



GMD Datasets for summit, Greenland
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Site

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous in-situ CATS GC measurements.

Summit, Greenland (SUM)
Continuous In-situ measurements of meteorology

Summit, Greenland (SUM)
Continuous In-situ measurements of meteorology

Category

Halocompounds

Halocompounds

Halocompounds
Halocompounds
Halocompounds
Halocompounds
Greenhouse Gases

Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds
Halocompounds
Halocompounds
Halocompounds
Greenhouse Gases

Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds
Halocompounds
Halocompounds
Halocompounds
Greenhouse Gases

Greenhouse Gases

Meteorology

Meteorology

Name

Carbon
Tetrachloride
(CCla

Methyl
Chlorof orm
(CH3CCI3)

CFC-11
(cfcll)

CFC-113
(cfcl13)

CFC-12
(cfcl2)

Halon- 1211
(h1211)

Nitrous Oxide
(n20)

Sulf ur
Hexaf luoride
(sf 6)

Carbon
Tetrachloride
(CCl4a)

Methyl
Chlorof orm
(CH3CCI3)

CFC-11
(cfcll)

CFC-113
(cfcl13)

CFC-12
(cfcl2)

Halon- 1211
(h1211)

Nitrous Oxide
(n20)

Sulf ur
Hexaf luoride
(sf 6)

Carbon
Tetrachloride
(CCl4a)

Methyl
Chlorof orm
(CH3CCI3)

CFC-11
(cfcll)

CFC-113
(cfcl13l)

CFC-12
(cfcl2)

Halon- 1211
(h1211)

Nitrous Oxide
(n20)

Sulf ur
Hexaf luoride
(sf 6)

Meteorology
(met)

Meteorology
(met)

22

Type Frequency Year

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages
Hourly

Averages

Hourly
Averages

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

2008

2009



27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

Site

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
Continuous In-situ measurements

Summit, Greenland (SUM)
In-situ Hourly Averages of aerosol
10 meters above ground level

Summit, Greenland (SUM)
In-situ Hourly Averages of aerosol
10 meters above around level
Summit, Greenland (SUM)
In-situ Hourly Averages of aerosol
10 meters above ground level

Summit, Greenland (SUM)
In-situ Hourly Averages of aerosol
10 meters above around level
Summit, Greenland (SUM)
In-situ Hourly Averages of aerosol
10 meters above ground level

Summit, Greenland (SUM)
In-situ Hourly Averages of aerosol
10 meters above around level
Summit, Greenland (SUM)
In-situ Hourly Averages of aerosol
10 meters above ground level

Summit, Greenland (SUM)
In-situ Hourly Averages of aerosol
10 meters above around level
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(0]
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=
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=
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=
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=
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=

(0]

=

(0]

=

(0]

=

(0]

=

(0]

=
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properties

properties

properties

properties

properties

properties

properties

properties

meteoroloav

meteorology

meteorology

meteorology

meteorology

meteorology

meteorology

meteorology

meteorology

meteorology

meteorology

meteorology

meteorology

meteorology

meteorology

meteorology

meteorology

meteorology

measured at

measured at

measured at

measured at

measured at

measured at

measured at

measured at

Category
Meteorology
Meteorology

Meteorology
Meteorology
Meteorology
Meteorology
Meteorology
Meteorology
Meteorology
Meteorology
Meteorology
Meteorology
Meteorology
Meteorology
Meteorology
Meteorology
Meteorology
Meteorology

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Name

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Type Frequency

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Hourly
Averaaes

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Year

2010

2011

2012

2013

2014

2015

2016

2017

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2003

2004

2005

2006

2007

2008

2009

2010



53

54

55

56

57

58

59

60

61

62

63

64
65

66

67

68
69

70

71

72

73

74

75

76

7

Site

Summit, Greenland (SUM)

In-situ Hourly Averages of aerosol properties

10 meters above around level

Summit, Greenland (SUM)

In-situ Hourly Averages of aerosol properties

10 meters above ground level
Summit, Greenland (SUM)

In-situ Hourly Averages of aerosol properties

10 meters above ground level

Summit, Greenland (SUM)

In-situ Hourly Averages of aerosol properties

10 meters above around level
Summit, Greenland (SUM)

In-situ Hourly Averages of aerosol properties

10 meters above ground level

Summit, Greenland (SUM)

Vertical Profile of Ozone from Balloon flight.

Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)
Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)
Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)

Air samples collected in glass flasks.

Summit, Greenland (SUM)

Air samples collected in glass flasks.

measured at

measured at

measured at

measured at

measured at

Category

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Ozone

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Non- Methane

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Name

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Ozone
M\
ethane
(CaHe)

propane
(CsHg)

isoprene
(CsHs)

Methane
(CHJ)

C13/C12 in
Methane
(d**C (CH))

Carbon Monoxide

(CO)

Carbon Dioxide
(CO»)

C13/C12 in Carbon

Dioxide
(d*=c(Cco))
2

018/016 in
Carbon Dioxide
(d*®0 (CO ))

i-butane
(i_C4H1O)

i- pentane
(i' C5H12)

n- butane
(n'C4H10 )

n- pentane
(n' C5H12)

Methane
(CH,)

C13/C12 in
Methane
(d**C (CH p))

Carbon Monoxide

(CO)

Carbon Dioxide
(COy)

C13/C12 in Carbon

Dioxide
(d*=c(Cco))
2

018/016 in
Carbon Dioxide
(d**0 (COo 2))

Type Frequency

Insitu

Insitu

Insitu

Insitu

Insitu

Balloon

Flask

Flask

Flask

Flask

Flask

Flask
Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Vertical

Drnf ila

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Monthly

Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Year

2011

2012

2013

2014

2016

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple
Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple
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79

Site

Summit, Greenland (SUM)
Continuous in-situ measurements of solar radiation.

Summit, Greenland (SUM)
Continuous measurements of surface ozone.

Category

Radiation

Ozone

Name

Surf ace Radiation
(grad)

Ozone
(Os)

Type Frequency Year

Insitu

Insitu

Minute Multiple
Averages
Hourly Multiple
Averages



Trinidad Head Observatory where 126 trace gas (weekly flasks and aircraft
profiles), ozonesonde and continuous meteorological measurements are
maintained.




Trinidad Head, Califor nia, United States [THD] 2

Location

»» Country: United States E

» Latitude: 41.0541° North

» Longitude: 124.151° West

.+ Elevation: 107.00 masl

. Time Zone: Local Standard Time + 8.0 hour(s) = UTC

Data

» Available datasets
» Data visualization
» Publications

» Personnel

» Photo Gallery

Cooperating Agencies

» Scientific Aviation, Inc

» AGAGE

» Scripps Institution of Oceanography

» Humboldt State University Marine Laboratory

Description

Trinidad Head Observatory (THD) is located on a point jutting into the ocean along the remote northern coast of California approximately 40 km (25
miles) north of Eureka, California, the main regional population center. The coastal climate is dominated by maritime influences, with moderate year-
round temperatures and moderate-to-high humidity. To the immediate west of Trinidad Head is the unobstructed Pacific Ocean. To the east, the
coastal range is dominated by redwood forests. The town of Trinidad represents the primary community in the immediate vicinity and supports
approximately 400 year-round residents. The Telonicher Marine Laboratory (TML), a satellite facility of Humboldt State University (HSU), is also
located in Trinidad.

NOAA established an atmospheric baseline observatory at Trinidad Head in 2002. Because of its relatively remote coastal location and prevailing
maritime airflow, NOAA felt the site would provide scientists with an opportunity to observe and monitor both regional and global atmospheric
conditions reasonably free from local influences.

An instrument trailer was installed in April 2002 allowing measurements of aerosols, surface ozone, radiation, and flask sampling for halocarbons

and carbon cycle gases. Bi-weekly airborne vertical profile measurements provide a continuous baseline of pollution and climate forcing agents in air
entering the U.S. Co-located with the Trinidad Head Observatory, the Scripps Institution of Oceanography operates two in situ instruments, one

as part of the Advanced Global Atmospheric Gases Experiment (AGAGE), the other for measuring changes in atmospheric oxygen concentrations.

The NOAA Trinidad Head Atmospheric Baseline Observatory was downgraded from its status as a full “Observatory” to a “Sampling Site” on June 5,
2017. Most long-term projects and infrastructure were removed from the site. Three research projects remain at THD in partnership with other
entities: surface ozone monitoring instrumentation (partnership with S10), ozonesonde launching capabilities (partnership with HSU), and
halocarbons flask sampling capabilities (partnership with AGAGE). The downgrade follows a Global Monitoring Division-wide evaluation of scientific
goals and global observing network capabilities that resulted in realignment to best meet NOAA's mission and the nation's scientific needs.

All Trinidad Head data are available on the Global Monitoring Division's website: https://esrl.noaa.gov/gmd/dv/data/index.php?site=thd

GMD Projects at Trinidad Head, California

Carbon Cycle Surface Flasks

Parameter Formula First Sample Date Status
Carbon Dioxide CO, 2002-04-19 Terminated - 2017-06-01
Methane CH, 2002-04-19 Terminated - 2017-06-01
Carbon Monoxide co 2002-04-19 Terminated - 2017-06-01
Molecular Hydrogen H, 2002-04-19 Terminated - 2017-06-01
Nitrous Oxide N,O 2002-04-19 Terminated - 2017-06-01
Sulfur Hexafluoride SF¢ 2002-04-19 Terminated - 2017-06-01
Carbon-13/Carbon-12 in Carbon Dioxide d*c (co ) 2002-04-19 Terminated - 2017-06-01
Oxygen-18/0xygen-16 in Carbon Dioxide d*0 (co ) 2002-04-19 Terminated - 2017-06-01
Methyl Chloride CH,CI 2004-10-07 Terminated - 2017-06-01
Benzene Cs He 2004-10-07 Terminated - 2017-06-01

toluene C.Hg 2004-10-07 Terminated - 2017-06-01


http://www.scientificaviation.com/
https://agage.mit.edu/
https://scripps.ucsd.edu/
http://www.hsumarinelab.org/

Parameter Formula First Sample Date Status

ethane

ethene
propane
propene
i-butane
n-butane
i-pentane
n-pentane
n-hexane

Wind Speed
Wind Direction
Temperature
isoprene

Acetylene

Carbon Cycle Airborne Flasks
Parameter

Carbon Dioxide

Methane

Carbon Monoxide

Molecular Hydrogen

Nitrous Oxide

Sulfur Hexafluoride

Sulfur Hexafluoride

Carbon-13/Carbon-12 in Carbon Dioxide

Oxygen-18/0Oxygen-16 in Carbon Dioxide

HFC- 134a

HCFC-22

CFC-12

Methyl Chloride

CFC-114

HCFC-142b

Halon-1211

methyl bromide

CFC-11 (ion 101)

CFC-11 (ion 103)

HCFC-141b

methyl iodide

CFC-113

dichloromethane

chloroform

methyl chloroform (ion 97)

methyl chloroform (ion 99)

carbon tetrachloride

dibromomethane

tetrachloroethylene

CoHs
C,H,
C3Hg
C3Hs
i-C4H1o
n-C,Hyo
i-CsH 1,
n-CsHi,
n-Ces Hiy
ws

wd
temp
CsHg

C;H,

Formula

CO,
CH,

co
H,

N,O

SFs

SFs

d“c (co )
d@0 (co )
CH,FCF,
CHF.CI

CCl,F,

CHsCl

CFC-114
CH.CFCl
CBICIF,

CH,Br

CCI,F (ion 101)
CCI,F (ion 103)
CH, CCI,F

CHal

CCI,FCCIF,
CH,Cl,

CHCl,

CH,CCl,
CH,CCl,

ccl,

CH,Br;

C.Cl,

2004-10-07
2004-10-07

2004-10-07

2004-10-07

2004-10-07

2004-10-07

2004-10-07

2004-10-07

2004-10-07

2002-04-19

2002-04-19

2004-08-20

2004-10-07

2004-10-07

First Sample Date

2003-09-02
2003-09-02

2003-09-02

2003-09-02

2003-09-02

2003-09-02

2014-09-27

2003-10-08

2003-10-08

2004-11-12

2004-11-12

2004-11-12

2004-11-12

2004-11-12

2004-11-12

2004-11-12

2004-11-12

2004-11-12

2010-05-23

2004-11-12

2004-11-12

2004-11-12

2004-11-12

2004-11-12

2004-11-12

2010-05-23

2004-11-12

2004-11-12

2004-11-12

Terminated - 2017-06-01

Terminated
Terminated
Terminated
Terminated
Terminated
Terminated
Terminated
Terminated
Terminated
Terminated
Terminated
Terminated

Terminated

Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing

Ongoing

2017-06-01
2017-06-01
2017-06-01
2017-06-01
2017-06-01
2017-06-01
2017-06-01
2017-06-01
2017-06-01
2017-06-01
2004-09-22
2017-06-01

2017-06-01

Status

Terminated - 2015-11-12

Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing

Ongoing

Terminated - 2012-10-04

Ongoing
Ongoing

Ongoing



bromoform
Benzene

carbonyl sulfide

HCFC-21
HFC-152a
HCFC-124

toluene

carbonyl disulfide

Sample Pressure

ethane

ethene

propane

propene

i-butane

n-butane
i-pentane
n-pentane
n-hexane
Temperature
Ambient Pressure
Relative Humidity

Halon 1301

Halon 2402

HFC- 143a
HFC-227ea
HFC-365mfc
CFC-115

HFC-125

CFC-13
Chloroethane
HFC-23
Perfluoropropane
Acetylene
HFC-32

HFC-134
Bromochloromethane
tetrafluoromethane
hexafluoroethane
nitrogen trifluoride
sulfuryl fluoride
HFC-236fa
HCFC-133a
CFC-112

C2HCI3

Parameter

Formula

CHBr3

Cs He

cos
CHCI, F
CH,CHF,
CHCIFCF,
C;Hs

CS,

press
C,He

C,H,

CsHsg

CsHs
i-C4Hyo
n-C,Hio
i-CsHy
n-CsHy,
n-Cs Hy,
temp
press

rh

CF4Br
CBrF, CBrF,
CH,CF,
CF3;CHFCF,
CH,CF,CH,CF;
CCIF.CF,
CHF,CF;
CCIF,
CH3CH,CI
CHF,

CsFs

C,H,
CH,F,
CHF, CHF,
CH,BrCl
CF,
CF;CF;
NF;

SO,F,
CF3;CH,CF;
CH, CICF,
CCI;CCIF,

C,HCl;

First Sample Date

2004-11-12
2004-11-12
2004-11-12
2015-10-15
2004-11-12
2004-11-12
2007-07-25
2004-11-12
2007-06-09
2014-09-27
2014-09-27
2007-06-09
2014-09-27
2014-09-27
2007-06-09
2007-06-09
2007-06-09
2014-09-27
2003-09-02
2004-01-22
2003-09-02
2007-06-09
2007-06-09
2007-06-09
2007-06-09
2007-06-09
2007-06-09
2007-06-09
2007-06-09
2007-06-09
2007-06-09
2008-03-22
2008-03-22
2009-04-04
2009-04-04
2014-09-27
2014-09-27
2014-09-27
2015-10-15
2014-09-27
2014-09-27
2015-10-15
2014-09-27

2014-09-27

Status

Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Terminated - 2010-06-20
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Terminated - 2013-04-18
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Terminated - 2014-05-11
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing

Ongoing



HFO-1234yf
HFO-1234ze

1,2-dichloroethane

Parameter

2,2-Dichloro-1,1,1-Trifluoroethane

morpholine
PFTEA

PFTPA

HATS Flask Sampling

Parameter

Nitrous Oxide

Sulfur Hexafluoride
HFC- 134a
HCFC-22

CFC-12

Methyl Chloride
CFC-114
HCFC-142b
Halon-1211

methyl bromide
HCFC-141b
methyl iodide
CFC-113
dichloromethane
chloroform

carbon tetrachloride
dibromomethane
tetrachloroethylene
bromoform
Benzene

carbonyl sulfide

HCFC-21
HFC-152a
toluene
carbonyl disulfide
ethane
propane
i-butane
n-butane
i-pentane
n-pentane
n-hexane
Halon 1301
Halon 2402

HFC- 143a

Formula

CH,=CFCF,
CHF=CHCF,

CH, CICH, Cl
CHCI,CF;
CsF1NO
(C2Fs)sN

(CsF7)sN

Formula
N,O
SF¢
CH,FCF;
CHF,CI
CCl,F,
CHsCI
CFC-114
CH,CF,CI
CBICIF,
CH:Br
CH, CCl,F
CHsl
CCI,FCCIF,
CH,Cl,
CHCl,
ccl,
CH,Br,
C.Cl,
CHBr,
CoHo
COSs
CHCI,F
CH:CHF,
CiHs
CS,
C,Hs
CsHg
i-C4H1o
n-C4Hyo
i-CsHy»
n-CsHj,
n-Cg Hy,
CF3Br
CBrF, CBIF,

CH;CF,

First Sample Date
2016-09-17
2016-09-17
2018-01-13
2018-01-13
2017-12-08
2017-12-08

2017-12-08

First Sample Date
2002-02-26
2002-02-26
2002-02-26
2002-03-06
2002-02-26
2002-03-06
2002-02-26
2002-02-26
2002-02-26
2002-03-06
2002-02-26
2002-02-26
2002-02-26
2002-03-06
2002-02-26
2002-02-26
2002-02-26
2002-03-06
2002-02-26
2002-02-26
2002-04-03
2002-02-26
2002-02-26
2014-09-09
2005-04-08
2014-09-09
2007-01-17
2014-09-09
2007-01-17
2006-12-27
2006-12-27
2013-05-05
2004-02-26
2004-02-26

2007-01-17

Status
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing

Ongoing

Status
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Terminated - 2017-04-18
Terminated - 2015-03-08
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing

Ongoing



Parameter
HFC-227ea
HFC-365mfc
CFC-115
HFC-125
CFC-13
Perfluoropropane
Acetylene
HFC-32
Methyl Chloroform
Chloroiodomethane
diiodomethane
Bromoiodomethane
Bromochloromethane
Bromodichloromethane
CFC-11
tetrafluoromethane
hexafluoroethane
nitrogen trifluoride
sulfuryl fluoride
HFC-236fa
HCFC-133a
CFC-112
HFO-1234yf
1,2-dichloroethane
2,2-Dichloro-1,1,1-Trifluoroethane
1,1-dichloroethane
dibromochloromethane
Ethyl Chloride
Propyne

Trichloroethylene

Aerosol Surface In-Situ
Parameter
Light Scattering Coefficient
Light Absorption Coefficient
Particle Number Concentration

Aerosol Chemical Composition

Aerosol Hygroscopic Growth

Radiation In-Situ Observatory

Parameter

Direct Normal
Downwelling Shortwave

Diffuse
Downwelling Longwave

Surface Ozone

Formula

Formula

First Sample Date

CF,CHFCF, 2011-06-19
CH3CF,CH,CF, 2009-08-10
CCIF,CF, 2007-01-07
CHF,CF, 2007-01-17
CCIF, 2007-01-17
CaFs 2014-09-09
CH, 2007-01-17
CH,F, 2009-03-14
CH.CCl, 2002-02-26
CH,CII 2017-02-12
CHal, 2017-02-12
CH,Brl 2017-02-12
CH,BrCl 2017-02-12
CHBrCl, 2017-02-12
CCI,F 2002-02-26
CF, 2014-09-09
CF3CF, 2014-09-09
NF, 2014-09-09
SO,F, 2014-09-09
CF3CH,CF, 2014-09-09
CH,CICF, 2014-09-28
CCI,CCIF, 2014-10-13
CH,=CFCF, 2016-08-16
CH,CICH,Cl 2017-01-28
CHCI,CF, 2017-12-19
CoH.Cl, 2017-02-12
CHBr.Cl 2017-02-12
C.HsCl 2011-06-19
CoH, 2011-06-19
C,HCl, 2014-09-09
Formula First Sample Date
e 2002-01-01
o 2002-01-01
N, 2002-01-01
2002-01-01
f(RH) 2002-01-01
First Sample Date

2002-04-10

2002-04-10

2002-04-10

2003-05-20

Status
Ongoing
Ongoing
Terminated - 2015-10-03
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing
Ongoing

Ongoing

Status
Terminated - 2017-06-01
Terminated - 2017-06-01
Terminated - 2017-06-01
Terminated - 2005-01-01

Terminated - 2006-01-01

Status

Terminated - 2017-04-30
Terminated - 2017-04-30
Terminated - 2017-04-30

Terminated - 2017-04-30



Parameter Formula First Sample Date Status

Ozone O3 2002-04-18 Ongoing
Ozonesonde
Parameter Formula First Sample Date Status
Ozone O, 1997-08-21 Ongoing
Lidar
Parameter Formula First Sample Date Status
Aerosol backscatter (532 nm) 2005-05-06 Terminated - 2014-03-25

Meteorology

Parameter Formula First Sample Date Status
Wind Speed ws 2002-06-29 Ongoing
Wind Direction wd 2002-06-29 Ongoing
Temperature temp 2002-04-10 Ongoing
Ambient Pressure press 2002-04-10 Ongoing
Relative Humidity rh 2002-04-10 Ongoing

OzoneAirborne

Parameter Formula First Sample Date Status

Ozone O3 2005-07-13 Terminated - 2011-10-08



GMD Datasets for Trinidad Head, California
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11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Site

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteoroloay

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Trinidad Head, California, United States (T HD)
Continuous In-situ measurements of meteorology

Category

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Name

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

33

Type Frequency Year

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017



30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

Site

Trinidad Head, California, United States (THD)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Trinidad Head, California, United States (THD)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Trinidad Head, California, United States (THD)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Trinidad Head, California, United States (THD)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Trinidad Head, California, United States (THD)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Trinidad Head, California, United States (THD)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Trinidad Head, California, United States (THD)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Trinidad Head, California, United States (THD)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Trinidad Head, California, United States (THD)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Trinidad Head, California, United States (THD)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Trinidad Head, California, United States (THD)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Trinidad Head, California, United States (THD)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Trinidad Head, California, United States (THD)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Trinidad Head, California, United States (THD)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Trinidad Head, California, United States (THD)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Trinidad Head, California, United States (T HD)
Vertical Profile of Ozone from Balloon flight.

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Category

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Ozone

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons
Greenhouse Gases
Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Name

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Ozone
(Os)

ethane
(C2Hs)

propane
(CsHs)

isoprene
(CsHs)

Methane
(CH,)

Carbon Monoxide
(CO)

Carbon Dioxide
(COy)

C13/C12 in Carbon
Dioxide
(d*=c(Cco))

2

Type Frequency

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Balloon

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Vertical

Prof ile

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Year

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple



53

54

55

56

57

58

59

60

61

62

63

64

Site

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Trinidad Head, California, United States (T HD)

Air eamnlece rcallarted in nlace flaclke

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Trinidad Head, California, United States (T HD)
Air samples collected in glass flasks.

Trinidad Head, California, United States (T HD)
Continuous in-situ measurements of solar radiation.

Trinidad Head, California, United States (T HD)
Continuous measurements of surface ozone.

Category

Greenhouse Gases

Non- Methane
Hvdracarhnne

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons
Greenhouse Gases
Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Greenhouse Gases

Radiation

Ozone

Name

018/016 in
Carbon Dioxide
(d*®*0 (CO.)

i-butane
(i-CaH10)

i- pentane
(i' C5H12)

n- butane
(n'C4H10 )

n- pentane
(n' C5H12)

Methane
(CH,)

Carbon Monoxide
(CO)

Carbon Dioxide
(COy)

C13/C12 in Carbon
Dioxide
(d*=C(Cco))

2

018/016 in
Carbon Dioxide
(d*®0 (CO ))

2

Surf ace Radiation
(grad)

Ozone
(5]

Type Frequency

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Insitu

Insitu

Discrete

Discrete

Discrete

Discrete

Discrete

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Minute
Averages

Hourly
Averages

Year

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple



Mauna Loa Atmospheric Baseline Observatory viewed from the south looking
across the valley to the Mauna Kea astronomical facilities. The MLO NDACC
building is in the foreground.
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Mauna Loa, Hawaii, United States [MLO] 37

Location

»» Country: United States E

» Latitude: 19.5362° North

» Longitude: 155.5763° West

.+ Elevation: 3397.00 masl

w Time Zone: Local Standard Time + 10.0 hour(s) = UTC

Contact

» Contact Name: Darryl Kuniyuki

» Address: NOAA - Mauna Loa Observatory
1437 Kilauea Ave. #102
Hilo, Hawaii, 96720, United States

» Phone: (808)933-6965 Ext. 237
» Fax: (808)933-6967

Data

» Available datasets
» Data visualization
» Photo Gallery

Description

Mauna Loa Observatory is located on the Island of Hawaii at an elevation of 3397 m on the northern flank of Mauna Loa volcano at 200 north.
Established in 1957, Mauna Loa Observatory has grown to become the premier long-term atmospheric monitoring facility on earth and is the site
where the ever-increasing concentrations of global atmospheric carbon dioxide were determined. The observatory consists of 10 buildings from
which up to 250 different atmospheric parameters are measured by a complement of 12 NOAA/ESRL and other agency scientists and engineers.

GMD Projects at Mauna Loa, Hawaii

Carbon Cycle Surface Flasks

Parameter Formula First Sample Date Status
Carbon Dioxide CO, 1969-08-20 Ongoing
Methane CH, 1983-05-06 Ongoing
Carbon Monoxide co 1989-07-07 Ongoing
Molecular Hydrogen H, 1989-07-07 Ongoing
Nitrous Oxide N,O 1995-12-15 Ongoing
Sulfur Hexafluoride SFs 1995-12-15 Ongoing
Carbon-13/Carbon-12 in Carbon Dioxide dc (co 2) 1990-01-12 Ongoing
Oxygen-18/0xygen-16 in Carbon Dioxide d*o (COZ) 1990-01-12 Ongoing
Carbon-13/Carbon-12 in Methane d“c (CH 4) 1998-01-02 Ongoing
D/H in Methane dD (CH,) 2005-04-06 Terminated - 2009-11-03
Methyl Chloride CH,CI 2005-05-11 Ongoing
Benzene Cs Hs 2006-12-13 Ongoing
toluene C.Hg 2006-12-13 Ongoing
ethane C,Hs 2005-05-11 Ongoing
ethene C,H, 2005-05-11 Ongoing
propane CsHs 2005-05-11 Ongoing
propene CsHs 2005-05-11 Ongoing
i-butane i-C,Hyo 2005-05-11 Ongoing
n-butane n-C,Hyo 2005-05-11 Ongoing
i-pentane i-CsHy, 2005-05-11 Ongoing
n-pentane n-CsHi, 2005-05-11 Ongoing
n-hexane n-Cs Hy, 2005-05-11 Ongoing

isoprene CsHs 2006-12-13 Ongoing


mailto:darryl.t.kuniyuki@noaa.gov

Parameter Formula First Sample Date Status

Acetylene C,H, 2006-12-13 Ongoing

Carbon Cycle InSitu Observatory

Parameter Formula First Sample Date Status
Carbon Dioxide CO, 1974-05-17 Ongoing
Methane CH, 1987-04-03 Ongoing
Carbon Monoxide CO 1992-05-29 Ongoing

HATS Flask Sampling

Parameter Formula First Sample Date Status
Nitrous Oxide N,O 1994-12-19 Ongoing
Sulfur Hexafluoride SFe 1994-12-19 Ongoing
HFC- 134a CH,FCF; 1994-11-07 Ongoing
HCFC-22 CHF,CI 1991-12-30 Ongoing
CFC-12 CCl,F, 1994-12-19 Ongoing
Methyl Chloride CH,CI 1993-08-30 Ongoing
CFC-114 CFC-114 1991-12-30 Ongoing
HCFC-142b CH,CF.CI 1992-02-10 Ongoing
Halon-1211 CBrCIF, 1991-12-30 Ongoing
methyl bromide CH3Br 1993-08-30 Ongoing
HCFC-141b CH, CCI,F 1992-12-28 Ongoing
methyl iodide CH,l 1994-04-11 Ongoing
CFC-113 CCI,FCCIF, 1991-12-30 Ongoing
dichloromethane CH,Cl, 1994-01-18 Ongoing
chloroform CHCl, 1992-12-28 Ongoing
carbon tetrachloride CCl, 1994-12-19 Ongoing
dibromomethane CH,Br, 1998-03-09 Ongoing
tetrachloroethylene C,Cl, 1993-11-22 Ongoing
bromoform CHBr; 1998-01-15 Ongoing
Benzene Ce Hs 1999-02-01 Ongoing
carbonyl sulfide Cos 2000-03-13 Ongoing
HCFC-21 CHCI, F 2000-08-14 Ongoing
HFC-152a CH3;CHF, 2000-08-14 Ongoing
toluene C;Hg 2014-09-09 Terminated - 2017-04-18
carbonyl disulfide CS, 2005-04-13 Terminated - 2015-03-10
ethane C,H¢ 2014-09-09 Ongoing
propane CsHs 2006-12-27 Ongoing
i-butane i-C4Hyo 2014-09-09 Ongoing
n-butane n-C,Hyo 2006-12-27 Ongoing
i-pentane i-CsHy, 2006-12-27 Ongoing
n-pentane n-CsHi, 2006-12-27 Ongoing
n-hexane n-Cg Hyy 2013-04-30 Ongoing
Halon 1301 CF3Br 2004-03-08 Ongoing
Halon 2402 CBrF, CBrF, 1995-03-13 Ongoing
HFC- 143a CH;CF; 2006-12-27 Ongoing

HFC-227ea CF;CHFCF, 2011-06-14 Ongoing



Parameter Formula First Sample Date Status

HFC-365mfc CH,CF,CH,CF; 2009-08-13 Ongoing
CFC-115 CCIF.CF, 2006-12-27 Ongoing
HFC-125 CHF,CF; 2006-12-27 Ongoing
CFC-13 CCIF; 2006-12-27 Ongoing
Perfluoropropane CsFs 2014-09-09 Ongoing
Acetylene C,H, 2006-12-27 Ongoing
HFC-32 CH,F, 2009-03-12 Ongoing
Methyl Chloroform CH,CCl, 1991-12-30 Ongoing
Chloroiodomethane CH,CIl 2017-02-01 Ongoing
diiodomethane CH.l, 2017-02-01 Ongoing
Bromoiodomethane CH,Brl 2017-02-01 Ongoing
Bromochloromethane CH,BrCI 2017-02-01 Ongoing
Bromodichloromethane CHBrCl, 2017-02-01 Ongoing
CFC-11 CCl3F 1994-12-19 Ongoing
tetrafluoromethane CF, 2014-09-09 Ongoing
hexafluoroethane CF;CF, 2014-09-09 Ongoing
nitrogen trifluoride NF, 2014-09-09 Ongoing
sulfuryl fluoride SO,F, 2014-09-09 Ongoing
HFC-236fa CF3;CH,CF; 2014-09-09 Ongoing
HCFC-133a CH, CICF; 2014-09-30 Ongoing
CFC-112 CCI;CCIF, 2014-10-14 Ongoing
HFO-1234yf CH,=CFCF; 2016-08-16 Ongoing
1,2-dichloroethane CH, CICH, CI 2017-01-03 Ongoing
2,2-Dichloro-1,1,1-Trifluoroethane CHCI,CF; 2017-12-19 Ongoing
1,1-dichloroethane C,H.Cl, 2017-02-01 Ongoing
dibromochloromethane CHBTr,Cl 2017-02-01 Ongoing
Ethyl Chloride C,H:Cl 2011-06-14 Ongoing
Propyne CsH, 2011-06-14 Ongoing
Trichloroethylene C,HCl, 2014-09-09 Ongoing

HATS InSitu Observatory

Parameter Formula First Sample Date Status
Nitrous Oxide N,O 1999-07-08 Ongoing
Sulfur Hexafluoride SFe 1999-06-25 Ongoing
HCFC-22 CHF.CI 1998-11-28 Ongoing
CFC-12 CCl,F, 1999-06-25 Ongoing
Methyl Chloride CH,CI 1999-04-23 Ongoing
HCFC-142b CH;CF,Cl 1999-01-01 Ongoing
Halon-1211 CBrCIF, 1998-12-03 Ongoing
CFC-113 CCI,FCCIF, 1999-12-14 Ongoing
chloroform CHCl, 1998-09-01 Ongoing
carbon tetrachloride CCl, 1999-06-25 Ongoing
Methyl Chloroform CH,CCl, 1999-04-23 Ongoing
CFC-11 CCl3F 1999-06-25 Ongoing

Aerosol Surface In-Situ



Parameter Formula First Sample Date Status

Light Scattering Coefficient Tfs 1974-01-01 Ongoing
Light Absorption Coefficient Tfap 1990-01-01 Ongoing
Particle Number Concentration N¢ 1974-01-01 Ongoing
Radiation In-Situ Observatory
Parameter Formula First Sample Date Status
Direct Normal 1976-03-01 Ongoing
Downwelling Shortwave 1976-03-01 Ongoing
Diffuse 1976-03-01 Ongoing
Downwelling Longwave 1993-10-31 Ongoing
Spectral 2001-07-01 Ongoing
Surface Ozone
Parameter Formula First Sample Date Status
Ozone O, 1973-09-20 Ongoing
Dobson Total Ozone
Parameter Formula First Sample Date Status
Ozone O, 1957-12-01 Ongoing
Lidar
Parameter Formula First Sample Date Status
Aerosol backscatter (694 nm) 1974-12-03 Terminated - 1998-10-27
Aerosol backscatter (532 nm) 1994-04-04 Ongoing
Aerosol backscatter (1064 nm) 2001-01-05 Ongoing
Water vapor density 2005-10-26 Ongoing
Meteorology
Parameter Formula First Sample Date Status
Wind Speed ws 1977-01-01 Ongoing
Wind Direction wd 1977-01-01 Ongoing
Temperature temp 1977-01-01 Ongoing
Ambient Pressure press 1977-01-01 Ongoing
Relative Humidity rh 1977-01-01 Ongoing
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Site

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ CATS GC measurements.

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ CATS GC measurements.
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Continuous in-situ CATS GC measurements.
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Continuous in-situ CATS GC measurements.
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Continuous in-situ CATS GC measurements.
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Continuous in-situ CATS GC measurements.
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Continuous in-situ CATS GC measurements.
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Continuous in-situ CATS GC measurements.
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Continuous in-situ CATS GC measurements.
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Continuous in-situ CATS GC measurements.

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ CATS GC measurements.

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ CATS GC measurements.

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ CATS GC measurements.

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ CATS GC measurements.
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Continuous in-situ CATS GC measurements.
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Continuous in-situ CATS GC measurements.
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Continuous in-situ CATS GC measurements.
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Continuous in-situ CATS GC measurements.
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Continuous in-situ CATS GC measurements.

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ CATS GC measurements.
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Site

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ CATS GC measurements.

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ CATS GC measurements.

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ CATS GC measurements.
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Continuous in-situ CATS GC measurements.
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Continuous in-situ CATS GC measurements.

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ CATS GC measurements.

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ CATS GC measurements.

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ RITS GC measurements.
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Continuous in-situ RITS GC measurements.
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Continuous in-situ RITS GC measurements.
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Continuous in-situ RITS GC measurements.
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Continuous in-situ RITS GC measurements.

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ RITS GC measurements.

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ RITS GC measurements.

Mauna Loa, Hawaii, United States (MLO)
Continuous in-situ RITS GC measurements.

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology
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Continuous In-situ measurements of meteorology
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Continuous In-situ measurements of meteorology
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Continuous In-situ measurements of meteorology
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Site

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology
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Continuous In-situ measurements of meteorology
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Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
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Site

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology
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Continuous In-situ measurements of meteorology
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Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology
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Site

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
Continuous In-situ measurements of meteorology

Mauna Loa, Hawaii, United States (MLO)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Mauna Loa, Hawaii, United States (MLO)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level

Mauna Loa, Hawaii, United States (MLO)
In-situ Hourly Averages of aerosol properties measured
at 10 meters above ground level
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Mauna Loa, Hawaii, United States (MLO)
In-situ ch4 monthly averages

Mauna Loa, Hawaii, United States (MLO)
In-situ co2 daily averages

Mauna Loa, Hawaii, United States (MLO)
In-situ co2 hourly averages
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Amric Samoa Amospheric Baseline Obseratry viewed from the ampling -
tower. The prevailing winds are at the back of the photographer looking north-west.

Fll

American Samoa Atmospheric Baseline Observatory viewed from the south-east with
the Dobson ozone spectrometer dome and radiation deck on the second level.




Tutuila, American Samoa [SMO] %0

Location

» Country: American Samoa E

» Latitude: 14.2474° South

» Longitude: 170.5644° West

w Elevation: 42.00 masl

»» Time Zone: Local Standard Time + 11.0 hour(s) = UTC

Contact

» Contact Name: Ben Kaiser
» Address: NOAA Samoa Observatory
P.O. Box 2568
Pago Pago, Cape Matatula, 96799, American Samoa
» Phone: 684-258-2848
» Fax:

Data

» Available datasets
» Data visualization
» Photo Gallery

Description

The Samoa Observatory is located on the northeastern tip of Tutuila island, American Samoa, on a ridge overlooking the South Pacific Ocean.
Established in 1974 on a 26.7 acre site, the observatory is one of four GMD Baseline Observatories. Cape Matatula is approx. 1 km from the village
of Tula. Prevailing winds are marine. Since its construction, the Samoa Observatory has survived two major hurricanes with only minor damage. A
staff of 2 operates the year around facility commuting to work. This Observatory has the distinction of obtaining 30% of its daytime power from
solar panels.

GMD Projects at Tutuila

Carbon Cycle Surface Flasks

Parameter Formula First Sample Date Status
Carbon Dioxide CO, 1972-01-15 Ongoing
Methane CH, 1983-04-23 Ongoing
Carbon Monoxide CcO 1988-09-22 Ongoing
Molecular Hydrogen H, 1989-01-05 Ongoing
Nitrous Oxide N,O 1997-05-07 Ongoing
Sulfur Hexafluoride SFe 1997-05-07 Ongoing
Carbon-13/Carbon-12 in Carbon Dioxide dc (co 2) 1990-01-04 Ongoing
Oxygen-18/0xygen-16 in Carbon Dioxide d*o (COZ) 1990-01-04 Ongoing
Carbon-13/Carbon-12 in Methane dc (CH 4) 1998-01-06 Ongoing
D/H in Methane dD (CH,) 2005-03-28 Terminated - 2009-09-11
Methyl Chloride CH,CI 2005-05-12 Ongoing
Benzene Cs Hs 2007-01-16 Ongoing
toluene C.Hg 2007-01-16 Ongoing
ethane C,H¢ 2005-05-12 Ongoing
ethene C,H, 2005-05-12 Ongoing
propane CsHg 2005-05-12 Ongoing
propene CsHe 2005-05-12 Ongoing
i-butane i-C4Hyo 2005-05-12 Ongoing
n-butane n-C4Hyo 2005-05-12 Ongoing
i-pentane i-CsHy, 2005-05-12 Ongoing
n-pentane n-CsHi, 2005-05-12 Ongoing

n-hexane n-Cg Hys 2005-05-12 Ongoing


mailto:smo.staff@noaa.gov

Parameter Formula First Sample Date Status

isoprene CsHg 2007-01-16 Ongoing
Acetylene C,H, 2007-05-25 Ongoing

Carbon Cycle InSitu Observatory
Parameter Formula First Sample Date Status
Carbon Dioxide Co, 1976-01-01 Ongoing

HATS Flask Sampling

Parameter Formula First Sample Date Status
Nitrous Oxide N,O 1994-11-29 Ongoing
Sulfur Hexafluoride SFe 1994-11-29 Ongoing
HFC- 134a CH,FCF; 1994-11-29 Ongoing
HCFC-22 CHF,CI 1991-11-26 Ongoing
CFC-12 CCl,F, 1994-11-29 Ongoing
Methyl Chloride CH,CI 1993-11-09 Ongoing
CFC-114 CFC-114 1991-12-30 Ongoing
HCFC-142b CH;CF,Cl 1992-02-11 Ongoing
Halon-1211 CBrCIF, 1991-12-30 Ongoing
methyl bromide CH;Br 1993-11-09 Ongoing
HCFC-141b CH; CCI,F 1993-01-14 Ongoing
methyl iodide CHsl 1993-01-14 Ongoing
CFC-113 CCI,FCCIF, 1991-12-30 Ongoing
dichloromethane CH,Cl, 1994-01-12 Ongoing
chloroform CHCl, 1993-01-14 Ongoing
carbon tetrachloride CCl, 1994-11-29 Ongoing
dibromomethane CH,Br, 1998-03-11 Ongoing
tetrachloroethylene C,Cl, 1993-12-15 Ongoing
bromoform CHBr; 1998-01-06 Ongoing
Benzene Ces He 1999-01-19 Ongoing
carbonyl sulfide COos 2000-03-07 Ongoing
HCFC-21 CHCI, F 2000-08-16 Ongoing
HFC-152a CH3CHF, 2000-08-09 Ongoing
toluene C;Hs 2014-09-15 Terminated - 2017-04-22
carbonyl disulfide CS, 2005-04-11 Terminated - 2015-02-25
ethane C,Hs 2014-09-15 Ongoing
propane CsHg 2007-01-12 Ongoing
i-butane i-C4Hyo 2014-09-15 Ongoing
n-butane n-C,Hyo 2007-01-12 Ongoing
i-pentane i-CsHy, 2007-01-12 Ongoing
n-pentane n-CsHy, 2007-01-12 Ongoing
n-hexane n-Cg Hyy 2013-04-17 Ongoing
Halon 1301 CF3Br 2007-01-12 Ongoing
Halon 2402 CBrF, CBrF, 1995-02-13 Ongoing
HFC- 143a CH,CF, 2007-01-12 Ongoing
HFC-227ea CF;CHFCF; 2011-04-06 Ongoing

HFC-365mfc CH3CF,CH,CF5 2009-07-02 Ongoing



Parameter Formula First Sample Date Status

CFC-115 CCIF,CF; 2007-01-12 Terminated - 2015-09-05
HFC-125 CHF,CF; 2007-01-12 Ongoing
CFC-13 CCIF; 2007-01-12 Ongoing
Perfluoropropane CsFs 2014-09-15 Ongoing
Acetylene C,H, 2007-01-12 Ongoing
HFC-32 CH,F, 2009-03-12 Ongoing
Methyl Chloroform CHsCCl, 1991-11-26 Ongoing
Chloroiodomethane CH.,CII 2017-01-27 Ongoing
diiodomethane CH,l, 2017-01-27 Ongoing
Bromoiodomethane CH,Brl 2017-01-27 Ongoing
Bromochloromethane CH,BrCI 2017-01-27 Ongoing
Bromodichloromethane CHBrCl, 2017-01-27 Ongoing
CFC-11 CCl3F 1994-11-29 Ongoing
tetrafluoromethane CF, 2014-09-15 Ongoing
hexafluoroethane CF;CF, 2014-09-15 Ongoing
nitrogen trifluoride NF; 2014-09-30 Ongoing
sulfuryl fluoride SO,F, 2014-09-15 Ongoing
HFC-236fa CF3;CH,CF; 2014-09-15 Ongoing
HCFC-133a CH, CICF; 2014-09-30 Ongoing
CFC-112 CCI;CCIF, 2014-10-06 Ongoing
HFO-1234yf CH,=CFCF; 2016-08-20 Ongoing
1,2-dichloroethane CH, CICH, CI 2017-01-21 Ongoing
2,2-Dichloro-1,1,1-Trifluoroethane CHCI,CF; 2017-12-08 Ongoing
1,1-dichloroethane C,H.Cl, 2017-01-27 Ongoing
dibromochloromethane CHBr,Cl 2017-01-27 Ongoing
Ethyl Chloride C,H:Cl 2011-04-06 Ongoing
Propyne CsH, 2011-04-06 Ongoing
Trichloroethylene C,HCl, 2014-09-15 Ongoing

HATS InSitu Observatory

Parameter Formula First Sample Date Status
Nitrous Oxide N,O 1998-12-08 Ongoing
Sulfur Hexafluoride SFe 1998-12-03 Ongoing
HCFC-22 CHF,CI 1999-02-16 Ongoing
CFC-12 CCl,F, 1998-12-08 Ongoing
Methyl Chloride CH,CI 1999-01-28 Ongoing
HCFC-142b CH,CF.CI 1999-01-28 Ongoing
Halon-1211 CBrCIF, 1999-03-02 Ongoing
CFC-113 CCI,FCCIF, 1998-12-03 Ongoing
chloroform CHCl, 1998-12-01 Ongoing
carbon tetrachloride CCl, 1998-12-08 Ongoing
Methyl Chloroform CH,CCl, 1998-12-08 Ongoing
CFC-11 CCl3F 1998-12-08 Ongoing

Aerosol Surface In-Situ



Parameter Formula First Sample Date Status

Light Scattering Coefficient Tfs 1977-01-01 Terminated - 1991-03-29
Light Absorption Coefficient Tfap 1977-01-01 Terminated - 1991-03-29
Particle Number Concentration N, 1977-01-01 Terminated - 2017-07-21
Radiation In-Situ Observatory
Parameter Formula First Sample Date Status
Direct Normal 1976-02-01 Ongoing
Downwelling Shortwave 1976-02-01 Ongoing
Diffuse 1995-08-21 Ongoing
Downwelling Longwave 1999-08-06 Ongoing
Surface Ozone
Parameter Formula First Sample Date Status
Ozone O, 1975-12-14 Ongoing
Dobson Total Ozone
Parameter Formula First Sample Date Status
Ozone O3 1975-12-18 Ongoing
Ozonesonde
Parameter Formula First Sample Date Status
Ozone 0O, 1986-04-01 Ongoing
Lidar
Parameter Formula First Sample Date Status
Aerosol backscatter (532 nm) 2005-04-13 Terminated - 2010-07-30
Meteorology
Parameter Formula First Sample Date Status
Wind Speed ws 1976-01-21 Ongoing
Wind Direction wd 1976-01-21 Ongoing
Temperature temp 1976-01-05 Ongoing
Ambient Pressure press 1976-01-09 Ongoing

Relative Humidity rh 1976-01-06 Ongoing



GMD Datasets for Tutuila, American Samoa
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Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Category

Halocompounds

Halocompounds

Halocompounds
Halocompounds
Halocompounds
Halocompounds
Halocompounds
Halocompounds
Halocompounds
Greenhouse Gases

Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds
Halocompounds
Halocompounds
Halocompounds
Halocompounds
Halocompounds
Halocompounds
Greenhouse Gases

Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Name

Carbon
Tetrachloride
(CCla)

Methyl
Chlorof orm
(CH3CCI3)

CFC-11
(cfcll)

CFC-113
(cfcl1l)

CFC-12
(cfcl2)

Methyl Chloride

(ch3cl)

Halon- 1211
(h1211)

HCFC-142b
(hcf c142b)

HCFC-22
(hcf c22)

Nitrous Oxide
(n20)

Sulfur
Hexaf luoride
(sf 6)

Carbon
Tetrachloride
(Ccla)

Methyl
Chlorof orm
(CH3CCI3)

CFC-11
(cfcll)

CFC-113
(cfcl1l)

CFC-12
(cfcl2)

Methyl Chloride

(ch3cl)

Halon- 1211
(h1211)

HCFC-142b
(hcf c142b)

HCFC-22
(hcf c22)

Nitrous Oxide
(n20)

Sulfur
Hexaf luoride
(sf 6)

Carbon
Tetrachloride
(Ccla)

Methyl
Chlorof orm
(CH3CCI3)

CFC-11
(cfcll)

CFC-113
(cfcl13)

54

Type Frequency Year

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Daily
Averages

Daily
Averages

Daily
Averages
Daily
Averages
Daily
Averages
Daily
Averages
Daily
Averages
Daily
Averages
Daily
Averages
Daily
Averages
Daily
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple



27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ CATS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ RITS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ RITS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ RITS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ RITS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ RITS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ RITS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ RITS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ RITS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ RITS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ RITS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ RITS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ RITS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ RITS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ RITS GC measurements.

Tutuila, American Samoa (SMO)
Continuous in-situ RITS GC measurements.

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Category

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Greenhouse Gases

Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Greenhouse Gases

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

CFC-12
(cfcl2)

Methyl Chloride
(ch3cl)

Halon- 1211
(h1211)

HCFC-142b
(hcf c142b)

HCFC-22
(hcf c22)

Nitrous Oxide
(n20)

Sulfur
Hexaf luoride
(sf 6)

Carbon
Tetrachloride
(Ccla)

Methyl
Chlorof orm
(CH3CCI3)

CFC-11
(cfcll)

CFC-12
(cfcl2)

Nitrous Oxide
(n20)

Carbon
Tetrachloride
(CcCla)

Methyl
Chlorof orm
(CH3CCI3)

CFC-11
(cfcll)

CFC-12
(cfcl2)

Nitrous Oxide
(n20)

Carbon
Tetrachloride
(Ccla)

Methyl
Chlorof orm
(CH3CCI3)

CFC-11
(cfcll)

CFC-12
(cfcl2)

Nitrous Oxide
(n20)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Frequency

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Daily
Averages

Daily
Averages

Daily
Averages
Daily
Averages

Daily
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Year

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

1976

1977

1978

1979

1980



54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

7

78

79

80

81

82

83

Site
Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology
Tutuila, American Samoa (SMO)

Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Category

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Name
Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Type Frequency

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Year

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010



84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

Site
Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology
Tutuila, American Samoa (SMO)

Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
Continuous In-situ measurements of meteorology

Category

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Name
Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Type Frequency

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Year

2011

2012

2013

2014

2015

2016

2017

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016



114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

Site

Tutuila, American Samoa (SMO)

Continuous In-situ measurements of meteorology

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above ground level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above around level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above ground level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above around level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above ground level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above around level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above ground level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above around level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above ground level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above around level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above ground level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above around level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above ground level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above around level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above ground level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above around level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above ground level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above around level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above ground level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above around level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above ground level

measured

measured

measured

measured

measured

measured

measured

measured

measured

measured

measured

measured

measured

measured

measured

measured

measured

measured

measured

measured

measured

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

Category

Meteorology

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Name

Meteorology
(met)

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Type Frequency

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Minute
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Year

2017

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994



136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

Site

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above ground level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above ground level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above around level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above ground level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
10 meters above around level

Tutuila, American Samoa (SMO)
In-situ Hourly Averages of aerosol properties
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Category

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Name

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Type Frequency

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Year

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010
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2012

2013

2014

2015

2016
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Site

Tutuila, American Samoa (SMO)

Vertical Profile of Ozone from Balloon flight.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)
Air samples collected in glass flasks.

Tutuila, American Samoa (SMO)

Continuous in-situ measurements of solar radiation.

Tutuila, American Samoa (SMO)

Continuous measurements of surface ozone.

Tutuila, American Samoa (SMO)
In-situ co2 daily averages

Tutuila, American Samoa (SMO)
In-situ co2 hourly averages

Category

Ozone

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Greenhouse

Greenhouse

Greenhouse

Greenhouse

Greenhouse

Greenhouse

Greenhouse

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Greenhouse

Greenhouse

Greenhouse

Greenhouse

Greenhouse

Greenhouse

Greenhouse

Radiation

Ozone

Greenhouse

Greenhouse

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Name

Ozone
(D)

ethane
(C2Hs)

propane
(CsHg)

isoprene
(CsHs)

Methane
(CH,)

C13/C12 in
Methane
(d**C (CH ))

Carbon Monoxide
(CO)

Carbon Dioxide
(CO»)

C13/C12 in Carbon
Dioxide
(d*™c (Cco))

2

018/016 in
Carbon Dioxide
(d*®*0 (COo D)

Molecular
Hydrogen
(Hz)
i-butane
(i'C4H10)

i- pentane
(i' C5H12)

n- butane
(n'c4Hm )

n- pentane
(n' C5H12)

Methane
(CH,)

C13/C12 in
Methane
(d**C (CH ))

Carbon Monoxide
(CO)

Carbon Dioxide
(CO»)

C13/C12 in Carbon
Dioxide
(d*=C (C0))

2

018/016 in
Carbon Dioxide
(d*®*0 (COo 2))

Molecular
Hydrogen
(H2)

Surf ace
Radiation
(grad)

Ozone
(Gs)

Carbon Dioxide
(CO»)

Carbon Dioxide
(CO»)

Type Frequency

Balloon

Flask

Flask

Flask

Flask

Flask

Flask
Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Insitu

Insitu

Insitu

Insitu

Vertical
Prof ile

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Minute
Averages

Hourly
Averages

Daily
Averages

Hourly
Averages

Year

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple
Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple
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Multiple
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184 Tutuila, American Samoa (SMO) Greenhouse Gases Carbon Dioxide Insitu Monthly Multiple
In-situ co2 monthly averages (COy) Averages
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BL&ZJ:%TCQZZJ
South Pole Atmospheric Baseline Observatory in time lapse with lidar beam.

GMD South Pole staff releasing a large plastic balloon carrying an ozonesonde to
measure stratospheric ozone concentrations. Temperature -80°F (-62°C).
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Location

» Country: United States n

»» Latitude: 89.98° South

w» Longitude: 24.8° West

,, Elevation: 2810.00 masl

,, Time Zone: Local Standard Time + -12.0 hour(s) = UTC

Contact

»» Contact Name: NOAA

»» Address: NOAA/ ESRL Project 0-257-S
South Pole Station
PSC 768 Box 400, APO AP, 96598-5400, Antarctica

» Phone: (303) 497-6655
» Fax: (303) 497-5590

Data

» Available datasets
» Data visualization
» Photo Gallery

Cooperating Agencies

+» National Science Foundation

Description

The South Pole Observatory was established at the geographical south pole at 2837 m above sea level in 1957 as part of the International
Geophysical Year. The South Pole Observatory (SPO) is one of six atmospheric baseline observatories for NOAA's Earth System Research
Laboratory, Global Monitoring Division (GMD). The National Science Foundation provides the infrastructure for the NOAA/ESRL scientific operations
including a state of the art science building named the Atmospheric Research Observatory opened in 1997. ARO was built to house current
atmospheric research and replaced NOAA's Clean Air Facility in operation from 1977 to 1997. Two GMD observatory staff spend one year tours of
duty at the station which includes a 9 month period of isolation and six months of darkness. Atmospheric data has been collected from South Pole
since the International Geophysical Year (IGY), 1957 - 1958.

GMD Projects at South Pole, Antarctica

Carbon Cycle Surface Flasks

Parameter Formula First Sample Date Status
Carbon Dioxide CO, 1975-01-21 Ongoing
Methane CH, 1983-02-20 Ongoing
Carbon Monoxide co 1989-12-15 Ongoing
Molecular Hydrogen H, 1989-12-15 Ongoing
Nitrous Oxide N,O 1997-01-16 Ongoing
Sulfur Hexafluoride SFe 1997-01-16 Ongoing
Carbon-13/Carbon-12 in Carbon Dioxide d*c (co 2) 1993-03-28 Ongoing
Oxygen-18/0xygen-16 in Carbon Dioxide d*o (COZ) 1993-03-28 Ongoing
Carbon-13/Carbon-12 in Methane dCc (CH 4) 1998-01-01 Ongoing
D/H in Methane dD (CH,) 2005-02-11 Terminated - 2010-01-08
Methyl Chloride CH,;CI 2005-01-28 Ongoing
Benzene Cs Hs 2006-10-15 Ongoing
toluene C.Hg 2006-10-15 Ongoing
ethane C,H¢ 2005-01-28 Ongoing
ethene C,H, 2005-01-28 Ongoing
propane CsHg 2005-01-28 Ongoing
propene CsHe 2005-01-28 Ongoing

i-butane i-C4Hyo 2005-01-28 Ongoing
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Parameter Formula First Sample Date Status

n-butane n-C,Hio 2005-01-28 Ongoing
i-pentane i-CsHy, 2005-01-28 Ongoing
n-pentane n-CsHi, 2005-01-28 Ongoing
n-hexane n-Cs Hyy 2005-01-28 Ongoing
isoprene CsHs 2006-10-15 Ongoing
Acetylene C,H, 2007-01-01 Ongoing

Carbon Cycle InSitu Observatory
Parameter Formula First Sample Date Status
Carbon Dioxide Co, 1975-11-25 Ongoing

HATS Flask Sampling

Parameter Formula First Sample Date Status
Nitrous Oxide N,O 1995-01-13 Ongoing
Sulfur Hexafluoride SFe 1995-01-13 Ongoing
HFC- 134a CH,FCF; 1994-03-03 Ongoing
HCFC-22 CHF,CI 1992-07-04 Ongoing
CFC-12 CCl,F, 1995-01-13 Ongoing
Methyl Chloride CH,CI 1995-10-18 Ongoing
CFC-114 CFC-114 1992-07-04 Ongoing
HCFC-142b CH,CF.CI 1992-07-04 Ongoing
Halon-1211 CBrCIF, 1992-07-04 Ongoing
methyl bromide CH3Br 1995-10-18 Ongoing
HCFC-141b CH; CCI,F 1993-01-09 Ongoing
methyl iodide CHsl 1992-01-23 Ongoing
CFC-113 CCI,FCCIF, 1992-07-04 Ongoing
dichloromethane CH,Cl, 1995-10-18 Ongoing
chloroform CHCl, 1993-01-09 Ongoing
carbon tetrachloride CCl, 1995-01-13 Ongoing
dibromomethane CH,Br, 1998-03-01 Ongoing
tetrachloroethylene C,Cl, 1993-02-08 Ongoing
bromoform CHBr; 1997-12-15 Ongoing
Benzene Ce He 1999-02-01 Ongoing
carbonyl sulfide COos 2000-05-15 Ongoing
HCFC-21 CHCI, F 2000-02-18 Ongoing
HFC-152a CH;CHF, 2000-01-23 Ongoing
toluene C;Hg 2014-02-24 Terminated - 2017-02-12
carbonyl disulfide CS, 2006-01-27 Terminated - 2015-02-08
ethane C,Hs 2014-02-24 Ongoing
propane CsHs 2006-12-08 Ongoing
i-butane i-C4Hyo 2014-02-24 Ongoing
n-butane n-C4Hyo 2006-12-08 Ongoing
i-pentane i-CsHy1, 2006-12-08 Ongoing
n-pentane n-CsHy, 2006-12-08 Ongoing
n-hexane n-Cg Hyy 2013-01-11 Ongoing

Halon 1301 CF3Br 2004-02-01 Ongoing



Parameter Formula First Sample Date Status

Halon 2402 CBrF, CBrF, 1995-10-18 Ongoing
HFC- 143a CH,CF, 2006-12-08 Ongoing
HFC-227ea CF3;CHFCF, 2010-11-08 Ongoing
HFC-365mfc CH,CF,CH,CF; 2009-02-25 Ongoing
CFC-115 CCIF.CF, 2006-12-08 Ongoing
HFC-125 CHF,CF; 2006-12-08 Ongoing
CFC-13 CCIF; 2006-12-08 Ongoing
Perfluoropropane CsFs 2014-02-24 Ongoing
Acetylene C,H, 2006-12-08 Ongoing
HFC-32 CH,F, 2008-09-08 Ongoing
Methyl Chloroform CH,CCl, 1992-07-04 Ongoing
Chloroiodomethane CH,CIl 2016-06-07 Ongoing
diiodomethane CH,l, 2016-06-07 Ongoing
Bromoiodomethane CH,Brl 2016-06-07 Ongoing
Bromochloromethane CH,BrCI 2016-06-07 Ongoing
Bromodichloromethane CHBrCl, 2016-06-07 Ongoing
CFC-11 CCl3F 1995-01-13 Ongoing
tetrafluoromethane CF, 2014-02-24 Ongoing
hexafluoroethane CF;CF, 2014-02-24 Ongoing
nitrogen trifluoride NF; 2014-12-08 Ongoing
sulfuryl fluoride SO,F, 2014-12-08 Ongoing
HFC-236fa CF;CH,CF; 2014-02-24 Ongoing
HCFC-133a CH, CICF, 2014-02-24 Ongoing
CFC-112 CCI;CCIF, 2014-02-24 Ongoing
HFO-1234yf CH,=CFCF; 2016-02-25 Ongoing
1,2-dichloroethane CH, CICH, CI 2016-08-08 Ongoing
2,2-Dichloro-1,1,1-Trifluoroethane CHCI,CF; 2017-03-08 Ongoing
1,1-dichloroethane C,H.Cl, 2016-06-07 Ongoing
dibromochloromethane CHBr,Cl 2016-06-07 Ongoing
Ethyl Chloride C,HsClI 2010-11-08 Ongoing
Propyne CsH, 2010-11-08 Ongoing
Trichloroethylene C,HCl, 2014-02-24 Ongoing

HATS InSitu Observatory

Parameter Formula First Sample Date Status
Nitrous Oxide N,O 1998-01-26 Ongoing
Sulfur Hexafluoride SFe 1998-01-26 Ongoing
HCFC-22 CHF,CI 1998-01-25 Ongoing
CFC-12 CCl,F, 1998-01-27 Ongoing
Methyl Chloride CH,CI 1999-07-02 Ongoing
HCFC-142b CH;CF,Cl 1998-01-25 Ongoing
Halon-1211 CBrCIF, 1998-01-30 Ongoing
CFC-113 CCI,FCCIF, 1998-01-30 Ongoing
chloroform CHCl, 1998-01-01 Ongoing

carbon tetrachloride CCl, 1998-02-10 Ongoing



Parameter Formula First Sample Date Status

Methyl Chloroform CH,CCl, 1998-01-30 Ongoing
CFC-11 CCIsF 2000-02-16 Ongoing

Aerosol Surface In-Situ

Parameter Formula First Sample Date Status
Light Scattering Coefficient Tfs 1979-01-01 Ongoing
Light Absorption Coefficient Tfa 1979-01-01 Ongoing
Particle Number Concentration N¢ 1974-01-01 Ongoing

Radiation In-Situ Observatory

Parameter Formula First Sample Date Status

Direct Normal 1976-02-01 Ongoing
Downwelling Shortwave 1978-01-01 Ongoing
Diffuse 1995-11-10 Ongoing
Upwelling Shortwave 1985-01-01 Ongoing
Downwelling Longwave 1993-11-21 Ongoing
Upwelling Longwave 1993-11-21 Ongoing
Spectral 2000-12-01 Ongoing
Surface Ozone

Parameter Formula First Sample Date Status
Ozone 0, 1975-01-23 Ongoing

Dobson Total Ozone

Parameter Formula First Sample Date Status
Ozone O, 1963-12-04 Ongoing
Ozonesonde

Parameter Formula First Sample Date Status
Ozone 0O, 1967-01-17 Ongoing

Meteorology

Parameter Formula First Sample Date Status

Wind Speed ws 1975-02-21 Ongoing

Wind Direction wd 1975-02-21 Ongoing
Temperature temp 1977-01-01 Ongoing
Ambient Pressure press 1977-01-01 Ongoing
Relative Humidity rh 1977-03-29 Ongoing
Antarctic UV

Parameter Formula First Sample Date Status

Total Ozone O, 1988-02-01 Ongoing
Spectral UV Irradiance (285-600 nm) 1988-02-01 Ongoing
5 channel narrow-band (—~10 nm) filter UV radiometer 1988-02-01 Ongoing
Total solar irradiance 1988-02-01 Ongoing
UV index 1988-02-01 Ongoing

Total UV daily dose 1988-02-01 Ongoing
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Site

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.
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Halocompounds

Halocompounds

Halocompounds
Halocompounds
Halocompounds
Halocompounds
Halocompounds
Halocompounds
Halocompounds
Greenhouse Gases

Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds
Halocompounds
Halocompounds
Halocompounds
Halocompounds
Halocompounds
Halocompounds
Greenhouse Gases

Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Name

Carbon
Tetrachloride
(CCla)

Methyl
Chlorof orm
(CH3CCI3)

CFC-11
(cfcll)

CFC-113
(cfcl1l)

CFC-12
(cfcl2)

Methyl Chloride

(ch3cl)

Halon- 1211
(h1211)

HCFC-142b
(hcf c142b)

HCFC-22
(hcf c22)

Nitrous Oxide
(n20)

Sulf ur
Hexaf luoride
(sf 6)

Carbon
Tetrachloride
(ccla)

Methyl
Chlorof orm
(CH3CCI3)

CFC-11
(cfcll)

CFC-113
(cfcl1l)

CFC-12
(cfcl2)

Methyl Chloride

(ch3cl)

Halon- 1211
(h1211)

HCFC-142b
(hcf c142b)

HCFC-22
(hcf c22)

Nitrous Oxide
(n20)

Sulf ur
Hexaf luoride
(sf 6)

Carbon
Tetrachloride
(Ccla)

Methyl
Chlorof orm
(CH3CCI3)

CFC-11
(cfcll)

CFC-113
(cfcl13)
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Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple
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South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ CATS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ RITS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ RITS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ RITS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ RITS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ RITS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ RITS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ RITS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ RITS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ RITS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ RITS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ RITS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ RITS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ RITS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ RITS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous in-situ RITS GC measurements.

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

Category

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Greenhouse Gases

Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Greenhouse Gases

Halocompounds

Halocompounds

Halocompounds

Halocompounds

Greenhouse Gases

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

CFC-12
(cfcl2)

Methyl Chloride
(ch3cl)

Halon- 1211
(h1211)

HCFC-142b
(hcf c142b)

HCFC-22
(hcf c22)

Nitrous Oxide
(n20)

Sulf ur
Hexaf luoride
(sf 6)

Carbon
Tetrachloride
(Ccla)

Methyl
Chlorof orm
(CH3CCI3)

CFC-11
(cfcll)

CFC-12
(cfcl2)

Nitrous Oxide
(n20)

Carbon
Tetrachloride
(Ccla)

Methyl
Chlorof orm
(CH3CCI3)

CFC-11
(cfcll)

CFC-12
(cfcl2)

Nitrous Oxide
(n20)

Carbon
Tetrachloride
(Ccla)

Methyl
Chlorof orm
(CH3CCI3)

CFC-11
(cfcll)

CFC-12
(cfcl2)

Nitrous Oxide
(n20)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Frequency

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Daily
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Year

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

1975

1977

1978

1979

1980



54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

7

78

79

80

81

82

83

Site

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

Category

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Name
Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Type Frequency

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Year

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010



84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

Site

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

Category

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Name
Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Type Frequency Year

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

2011

2012

2013

2014

2015

2016

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002



114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

Site

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
Continuous In-situ measurements of meteorology

South Pole, Antarctica, United States (SPO)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

Category

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Name

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Meteorology
(met)

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Type Frequency Year

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Minute
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984



Site Category Name Type Frequency Year

140 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 1985
In-situ Hourly Averages of aerosol properties measured at Averages
10 meters above ground level

141 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 1986
In-situ Hourly Averages of aerosol properties measured at Averages

10 meters above ground level

142 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu  Hourly 1987
In-situ Hourly Averages of aerosol properties measured at Averages
10 meters above ground level

143 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 1988
In-situ Hourly Averages of aerosol properties measured at Averages

10 meters above ground level

144 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu  Hourly 1989
In-situ Hourly Averages of aerosol properties measured at Averages
10 meters above ground level

145 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 1990
In-situ Hourly Averages of aerosol properties measured at Averages

10 meters above ground level

146 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu  Hourly 1991
In-situ Hourly Averages of aerosol properties measured at Averages
10 meters above ground level

147 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 1992
In-situ Hourly Averages of aerosol properties measured at Averages

10 meters above ground level

148 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu  Hourly 1993
In-situ Hourly Averages of aerosol properties measured at Averages
10 meters above ground level

149 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 1994
In-situ Hourly Averages of aerosol properties measured at Averages

10 meters above ground level

150 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 1995
In-situ Hourly Averages of aerosol properties measured at Averages
10 meters above ground level

151 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 1996
In-situ Hourly Averages of aerosol properties measured at Averages

10 meters above ground level

152 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu  Hourly 1997
In-situ Hourly Averages of aerosol properties measured at Averages
10 meters above ground level

153 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 1998
In-situ Hourly Averages of aerosol properties measured at Averages

10 meters above ground level

154 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu  Hourly 1999
In-situ Hourly Averages of aerosol properties measured at Averages
10 meters above ground level

155 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 2000
In-situ Hourly Averages of aerosol properties measured at Averages

10 meters above ground level

156 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 2001
In-situ Hourly Averages of aerosol properties measured at Averages
10 meters above ground level

157 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 2002
In-situ Hourly Averages of aerosol properties measured at Averages

10 meters above ground level

158 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 2003
In-situ Hourly Averages of aerosol properties measured at Averages
10 meters above ground level

159 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 2004
In-situ Hourly Averages of aerosol properties measured at Averages

10 meters above ground level

160 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 2005
In-situ Hourly Averages of aerosol properties measured at Averages
10 meters above ground level

161 South Pole, Antarctica, United States (SPO) Aerosols Aerosols Insitu Hourly 2006
In-situ Hourly Averages of aerosol properties measured at Averages

10 meters above ground level



162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178
179

180

181

182

183

184

185

Site

South Pole, Antarctica, United States (SPO)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)

In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)
In-situ Hourly Averages of aerosol properties measured at
10 meters above ground level

South Pole, Antarctica, United States (SPO)
Vertical Profile of Ozone from Balloon flight.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

Category

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Ozone

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Greenhouse Gases

Greenhouse Gases

Greenhouse

Greenhouse

Greenhouse

Gases

Gases

Gases

Greenhouse Gases

Greenhouse Gases

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Non- Methane
Hydrocarbons

Name

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Aerosols

Ozone
(Os)

ethane
(C2Hs)

propane
(CsHg)

isoprene
(CsHs)

Methane
(CH,)

C13/C12 in
Methane
(d**C (CH))

Carbon Monoxide
(CO)

Carbon Dioxide
(COy)

C13/C12 in Carbon
Dioxide
(d*™c (Cc0))

2

018/016 in
Carbon Dioxide
(d**0 (COo D)

Molecular
Hydrogen
(Hz)
i-butane
(i'C4H10)

i- pentane
(i' C5H12)

n- butane
(n'C4Hm )

Type Frequency Year

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Insitu

Balloon

Flask

Flask

Flask

Flask

Flask

Flask
Flask

Flask

Flask

Flask

Flask

Flask

Flask

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Hourly
Averages

Vertical
Prof ile

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

Discrete

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple
Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple



186

187

188

189

190

191

192

193

194

195

196

197

198

Site
South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.
South Pole, Antarctica, United States (SPO)

Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Air samples collected in glass flasks.

South Pole, Antarctica, United States (SPO)
Continuous in-situ measurements of solar radiation.

South Pole, Antarctica, United States (SPO)
Continuous measurements of surface ozone.

South Pole, Antarctica, United States (SPO)
In-situ co2 daily averages

South Pole, Antarctica, United States (SPO)
In-situ co2 hourly averages

South Pole, Antarctica, United States (SPO)
In-situ co2 monthly averages

Category

Non- Methane
Hydrocarbons

Greenhouse

Greenhouse

Greenhouse

Greenhouse

Greenhouse

Greenhouse

Greenhouse

Radiation

Ozone

Greenhouse

Greenhouse

Greenhouse

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Gases

Name

n- pentane
(ﬂ— C5H12)

Methane
(CH.)

C13/C12 in
Methane
(d**C (CH ))

Carbon Monoxide

(CO)

Carbon Dioxide
(COy)

C13/C12 in Carbon

Dioxide
(d*=C(C0))
2

018/016 in
Carbon Dioxide
(d*®0 (CO ))

2

Molecular
Hydrogen
(H2)

Surf ace
Radiation
(grad)

Ozone
(Os)

Carbon Dioxide
(COy)

Carbon Dioxide
(COy)

Carbon Dioxide
(COy)

Type Frequency Year

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Flask

Insitu

Insitu

Insitu

Insitu

Insitu

Discrete
Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly
Averages

Monthly

Averages

Monthly
Averages

Monthly
Averages

Minute
Averages

Hourly
Averages

Daily
Averages

Hourly
Averages

Monthly
Averages

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple



Sampling Sites, Measurement
Programs and Data Sets

Part 2: Measurements: National,
International and Cooperative Programs

Global Monitoring Division
NOAA, Boulder, Colorado

Atmospheric Research Observatory - South Pole, Antarctica Photo by: Patrick Cullis
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Sampling Sites and Measurement Programs

Global Monitoring Division, ESRL, Boulder, Colorado

February 2018

Measurement

United States and Territories

International

Aerosol - Optics and microphysics

Surface, Continuous Measurements

Absorption, scattering, and
particle number at most
sites. Additional
measurements, e.g., cloud
condensation nuclei,

aerosol hydroscopicity and/or
chemical composition at
some sites.

Surface, Continuous Measurements

Barrow, Alaska

Bondville, lllinois

Boone, North Carolina

Cape Cod, Massachusetts (campaign, closed)
Cape San Juan, Puerto Rico

Lamont, Oklahoma (discontinued)

Mauna Loa, Hawaii

Mount Bachelor, Oregon

Point Reyes, California (campaign, closed)
Steamboat Springs, Colorado

Trinidad Head, California (closed)

Alert, Canada

Anmyeon-do, Korea

Azores, Portugal (campaign, closed)
Black Forest, Germany (campaign, closed)
Cape Grim, Australia

Cape Point, South Africa

East Trout Lake, Canada

Egbert, Canada

Gosan, South Korea

Granada, Spain

Hyytiala, Finland

K'puszta, Hungary

Manacapuru, Brazil (campaign, closed)
Mazagon, Spain

Montsec, Spain

Montseny, Spain

Mt. Lulin, Taiwan

Mt. Moussala, Bulgaria

Mt. Waliguan, China

Nainital, India (campaign, closed)
Niamey, Niger (campaign, closed)
Resolute Bay, Canada (closed)
Seoul, South Korea (closed)
Shouxian, China (campaign, closed)
Sierra Nevada Station, Spain

South Pole, Antarctica (United States)
Summit, Greenland

Tiksi, Russia

Tutuila, American Samoa (discontinued)
Whistler, Canada

Zugspitze, Germany

Aerosol - Lidar

Vertical Profiles

Vertical Profiles

Aerosol light scattering
versus altitude.

Boulder, Colorado (stratosphere) (weekly)

Mauna Loa, Hawaii (stratosphere) (weekly)

Trinidad Head, California (troposphere) (closed)

Tutuila, American Samoa (stratosphere) (down for repairs)

South Pole, Antarctica (troposphere) (daily)
Summit, Greenland (strat & trop, discontinued)

Aerosol - Black Carbon

Surface, Continuous

Surface, Continuous

Barrow, Alaska
Mauna Loa, Hawaii

Mt. Lulin, Taiwan

South Pole, Antarctica (United States)
Summit, Greenland (closed)

Tiksi, Russia

Carbon Cycle Gases

Surface, Continuous

Surface, Continuous

(Species listed =)

Barrow, Alaska ( CO,, CH4, CO)

Fox, Alaska (CO,, CO, CHa)

Martha's Vineyard, Massachusetts (CO,) (offshore platform)
Mauna Loa, Hawaii (CO,, CHy4, CO)

Mt. Bachelor, Oregon (CO>)

Shenandoah, Virginia (CO,, CO)

Cherskiy, Russia (CH 4) (Inactive funding hold)
South Pole, Antarctica (United States) (CO5)
Tutuila, American Samoa (COy)

Carbon Cycle Gases

Tall Tower, Continuous

Tall Tower, Continuous

(Species listed =)

Argyle, Maine (CO,, CO)

Beech Island, South Carolina (CO,, CO)
Erie, Colorado (CO ,, CO) (closed)
Grifton, North Carolina (CO ) (closed)
Moody, Texas (CO,, CO)

Park Falls, Wisconsin (CO_, CH4, CO)
Walnut Grove, California (CO,, CH4, CO)
West Branch, lowa (CO,, CO)
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Sampling Sites and Measurement Programs
Global Monitoring Division, ESRL, Boulder, Colorado

| February 2018

Carbon Cycle Gases

Airborne, Light Aircraft (Bi-weekly)

Airborne, Light Aircraft (Bi-weekly)

(Flask Samples)
Species Measured

In Carbon Cycle Flasks:

CO3y, CHy, CO, Hy, N2O, SFs,
+CinCO_, 180inCO

Bcin CH, CHD, plus

CFC-11, -12, -113, -115

HCFC-22, -141b, -142b

CH3CCl3, CCly, CH,Cl,, CHCI3, C,Cly
HFC-134a, -152a, -365mfc, -227ea,
HFC-143a, -125, -32

Halon 1211,-1301,-2402.

CH3Br, CH3Cl, CHsl

N2O, SFg, COS

CH,Br;, CHBr3

C2Hz, C3Hg, n-C4H10, N-CsHya,
iCsHi2, CeHe

Beaver Crossing, Nebraska (closed)
Bondville, lllinois (closed)

Bradgate, lowa (closed)

Briggsdale, Colorado

Cape May, New Jersey

Charleston, South Carolina

Dahlen, North Dakota (closed)
Fairchild, Wisconsin (closed)

Harvard Forest, Massachusetts (closed)
Homer, lllinois

Isles of Shoals, New Hampshire

Kodiak USCG, Alaska (various locations in Alaska)
Oahu, Hawaii (closed)

Oglesby, lllinois (closed)

Park Falls, Wisconsin

Poker Flat, Alaska

Ponca City, Oklahoma

Rowley, lowa (closed)

Sinton, Texas

Trinidad Head, California

West Branch, lowa

East Trout Lake, Canada
Estevan Point, Canada

Raratonga, Cook Islands
Ulaanbaatar, Mongolia (closed)

Carbon Cycle Gases

Airborne, Campaigns

Airborne, Campaigns

(In-Situ Continuous and Flask Packages)
COy, CHy, CO

Species Measured

In Carbon Cycle Flasks:

COy, CHy4, CO, Hy, N2O, SFs,
“CinCO ,180inCO ,

Cin CH4 CH3D, plus

CFC-11, -12, -113, 115

HCFC-22, -141b, -142b

CH3CCls, CCly, CH,Cl,, CHCI3, C,Cly
HFC-134a, -152a, -365mfc, -227ea,
HFC-143a, -125, -32

Halon 1211,-1301,-2402.

CH3Br, CH3Cl, CHsl

N2O, SFg, COS

CH,Br;, CHBr3

C2Hz, C3Hg, n-C4H10, N-CsHyp,

ACT-America NASA (Middle and Eastern U.S.)
CARVE NASA (Alaska) (ended)

Urban Dome/INFlux NIST (Indianapolis and D.C. Area)

ATom NASA (pole-to-pole, Atl antic and Pacific)
HIPPO NSF (pole-to-pole, Atlantic and Pacific) (ended)

iCsH12, CeHe
Carbon Cycle Gases Ship Sampling, Carbon Cycle Flasks Ship Sampling, Carbon Cycl e Flasks
(Flask Samples) Antarctic Ocean, Chinese Shi annual (on hold)

Species Measured
In Carbon Cycle Flasks:
CO;y, CHy4, CO, Hy, N2O, SFg,
*cinco,180inCO,
13~

CinCH B CH 3D

Drake Passage Transect (every 6 weeks)

Eastern Pacific Transect (bi-monthly)

North Atlantic, Norway (Station M), weekly (closed)
South China Sea (semi-monthly) (closed)
Western Pacific Transect (variable) (closed)
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GMD Samplina Sites and Measurement Proarams

Global Monitoring Division, ESRL, Boulder, Colorado

February 2018

Measurement

United States and Territories

International

Carbon Cycle Gases

Surface, Weekly Flasks

Surface, Weekly Flasks

Species Measured
In Carbon Cycle Flasks:

CO;y, CHy, CO, Hy, N2O, SFg,
*Cin COZ, 180inCO

**Cin CH4 CHSD plus
Volatile OrQanic Compounds:
ethane, n-hexane,

propane, propene
methyl-chloride, ethane,
i-pentane, n-pentane
i-butane, n-butane

in a subset of flasks.

Barrow, Alaska
Cape Kumukahi, Hawaii

Cape Meares, Oregon (closed)

Cold Bay, Alaska

Grifton, North Carolina (CO2) (closed)
Guam, Marianas Islands

Key Biscayne, Florida

Lamont, Oklahoma

Mauna Loa, Hawaii

Midway Island, Pacific

Niwot Ridge, Colorado

Olympic Peninsula, Washington (closed)
Park Falls, Wisconsin

Point Arena, California (closed)
Shemya Island, Alaska

Trinidad Head, California (closed)
Tutuila, American Samoa

Wendover, Utah

Alert, Canada
Amsterdam Island, France (clo sed)

Anmyeon-do, Republic of Kore a
Arembepe, Brazil (closed)

Ascension Island, United Kingc on
Assekrem, Algeria

Baltic Sea, Poland (closed)

Baring Head, New Zealand

Bird Island, United Kingdom (c losed)
Black Sea, Romania (closed)

Bukit Kototabang, Indonesia

Cape Grim, Australia

Cape Point, South Africa

Christmas Island, Kiribati

Conejo, Mexico (closed)

Crozet Island, Indian Ocean
Dongsha Island, Taiwan

Dwejra Point, Gozo (closed)

Easter Island, Chile

Gobabeb, Namibia

Halley Station, Antarctica (United Kingdom)
Hegyhatsal, Hungary
Hohenpeissenberg, Germany
Kaashidhoo, Maldives (closed)
Kibbutz Ketura, Israel

Lac La Biche, Canada (closed)
Lampedusa, Italy

Mace Head, Ireland

Mahe Island, Seychelles

McMurdo Station, Antarctica (closed)
Mould Bay, Canada (closed)

Mt. Kenya, Kenya (closed)

Mt. Lulin, Taiwan

Mt. Waliguan, China

Natal, Brazil

Ny-Alesund, Svalbard

Obninsk, Russia (closed)

Ocean Station C, United States (closed)
Ocean Station M, Norway (clo: )
Ochsenkopf, Germany

Palmer Station, Antarctica (United States)
Plateau Assy, Kazakhstan (closed)
Ragged Point, Barbados
Sammaltunturi, Finland

Sary Takum, Kazakhstan (closed)
Shangdianzi, China

Sierra Negra Volcano, Mexico

South Pole, Antarctica (United States)
St. Croix, Virgin Islands (closed)
St. David's Head, Bermuda (closed)
Summit, Greenland

Syowa, Antarctica (Japan)

Tae-ahn Peninsula, Republic ¢ f Korea
Tenerife, Canary Islands

Terceira, Azores

Tiksi, Russia

Tudor Hill, Bermuda

Ulaan Uul, Mongolia

Ushuaia, Argentina

Valladolid, Spain

Vestmannaeyjar, Iceland
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GMD Sampling Sites and Measurement Programs
Global Monitoring Division, ESRL, Boulder, Colorado

February 2018

Carbon Cycle Gases

Surface, Tower Flasks

Surface, Tower Flasks

Species Measured

In Carbon Cycle Flasks:

CO3y, CHy, CO, Ha, N2O, SFg,

Cin COZ, 180inCO

*Cin CH4 CH3D, plus
CFC-11,-12, -113, -115

HCFC-22, -141b, -142b

CH3CCl3, CCly, CH,Cly, CHCI3, C,Cly
HFC-134a, -152a, -365mfc, -227ea,
HFC-143a, -125, -32

Halon 1211,-1301,-2402.

CH3Br, CH3ClI, CHsl

N20O, SFg, COS

CH3Brp, CHBr3

CaHz, C3Hg, N-C4Hio, N-CsH2,
iCsH12, CeHe

Argyle, Maine
Beech Island, South Carolina

Erie, Colorado (closed)
Fox, Alaska

Lamont, Oklahoma
Martha's Vineyard, Massachusetts (offshore) (closed)
Moody, Texas

Mt. Bachelor, Oregon
Mt. Wilson, California
Niwot Ridge, Colorado
Park Falls, Wisconsin
Sutro, California

Walnut Grove, California
West Branch, lowa

GMD Sampling Sites and Measurement Programs
Global Monitoring Division, ESRL, Boulder, Colorado

February 2018

Measurement

United States and Territories

International

Halocarbon Network

Surface, Weekly High Pressure Hasks

Surface, Weekly High Pressure Flasks

Species Measured

In Halocarbon Flasks

CFC-11, -12, -113, -115

HCFC-22, -141b, -142b

CH3CCl3, CCly, CH,Cl,, CHCI3, CoCly
HFC-134a, -152a, -365mfc, -227ea, -143a, -125, -32
Halon 1211, -1301, -2402

CH3Br, CH3Cl, CHsl, COS

N2O, SFg, CH2Br,, CHBr3

C2Ha, C3Hg, n-C4Hio, N-CsHiz, iCsH12, CeHe
Species in blue are measured less frequently
then weekly

Barrow, Alaska

Cape Kumukahi, Hawaii
Harvard Forest, Massachusetts
Mauna Loa, Hawaii

Niwot Ridge, Colorado

Park Falls, Wisconsin

Trinidad Head, California
Tutuila, American Samoa

Alert, Canada (weekly)

Cape Grim, Australia (weekly)

Mace Head, Ireland (weekly)

Mt Waliguan, China (weekly)

Negev Desert, Israel (bi-weekly)

Palmer, Antarctica (United States) (bi-weekly)
South Pole, Antarctica (United States) (bi-weekly)
Summit, Greenland (bi-weekly)

Tierra del Fuego, Chile (closed)

Halocarbon Species

Surface, Continuous Measurements

Surface, Continuous Measurements

N,O, SFg, CFC-11, CFC-12
CFC-113, halon-1211, CHCl,
CH3CCls, CCly,

(all but Summit: HCFC-22,
HCFC-142bh, COS, CHsCl
(Summit: CO, Hp, CHy)

Barrow, Alaska

Mauna Loa, Hawaii
Niwot Ridge, Colorado
Tutuila, American Samoa

South Pole, Antarctica (United States)
Summit, Greenland (discontinued)

Halocarbon Species

Surface, Tower Flasks

Surface, Tower Flasks

Measured In Carbon

Cycle Flasks

CFC-11, -12, -113, -115

HCFC-22, -141b, -142b

CH3CCl3, CCly, CH,Cl,, CHCI3, CoCly
HFC-134a, -152a, -365mfc, -227ea, -143a, -125, -32
Halon 1211, -1301, -2402

CHg3Br, CH3Cl, CHsl, COS

CH2Bry, CHBr3

C;Ha, C3Hg, n-C4H1o, N-CsHiz, iCsH12, CeHs

Argyle, Maine

Beech Island, South Carolina

Central Alaska (CRV)

Erie, Colorado

Martha's Vineyard, Massachusetts (closed)
Moody, Texas

Mt. Bachelor, Oregon

Mt. Wilson, California

Park Falls, Wisconsin

Sutro, California

Walnut Grove, California

West Branch, lowa

West Lafayette, Indiana (INFLUX campaign)
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GMD Samplina Sites and Measurement Proarams
Global Monitoring Division, ESRL, Boulder, Colorado

| February 2018

Halocarbon Species

Airborne, Light Aircraft, Bi-weekly

Airborne, Light Aircraft, Bi-w eekly

Measured In Carbon
Cycle Flasks

CFC-11,-12, -113, -115

HCFC-22, -141b, -142b

CH3CCls, CCly, CH,Cly, CHCI3, C,Cly
HFC-134a, -152a, -365mfc, -227ea, -143a, -125, -32
Halon 1211, -1301, -2402

CH3Br, CH3Cl, CHsl, COS

CH3Brp, CHBr3

CaHy, C3Hg, n-C4Hag, N-CsHya, iCsH12, CeHe

Beaver Crossina. Nebraska (closed)
Bondville, lllinois (closed)

Bradgate, lowa (closed)

Briggsdale, Colorado

Cape May, New Jersey

Central Alaska (CRV) - (periodic NASA campaign)
Charleston, South Carolina

Dahlen, North Dakota

Fairchild, Wisconsin (closed)

Harvard Forest, Massachusetts (closed)
Homer, lllinois

Isles of Shoals, New Hampshire

Kodiak USCG, Alaska

Oahu, Hawaii (closed)

Park Falls, Wisconsin

Poker Flat, Alaska

Ponca City, Oklahoma

Rowley, lowa (closed)

Sinton, Texas

Trinidad Head, California

West Branch, lowa

West Lafayette, Indiana (INFLUX campaign)

East Trout Lake. Canada
Estevan Point, Canada

Raratonga, Cook Islands
Ulaanbaatar, Mongolia (closed )

Halocarbon Missions

Airborne, Large Balloons and Aircraft

Airborne, Large Balloons an d Aircraft

Balloon Measurements:
CHyg, Hz, CO, N0, SFe,

CH3CCls, CCly, halon-1211,

CHCl3, CFC-11,-12,-113.

Aircraft: Above list plus

PAN, HFC-134a, COS, CS;
HCFC-22,-141b,-142b

CH3Br, CH3l

Periodic aircraft, from flasks (HIPPO 1-5 only
CFC-11, -12, -113, -115

HCFC-22, -141b, -142b

CH3CCla, CCly, CH,Cly, CHCl3, CoCla

HFC-134a, -152a, -365mfc, -227ea, -143a, -125, -32
Halon 1211,-1301,-2402.

CHaBr, CH3Cl, CHzl, COS

CH3Br,, CHBr3

C2Hz, C3Hg, n-C4H10, n-CsH12, iCsH12, CeHes

Barbers Point, Hawaii (aircraft, periodic)
ATom 1-4, Aug2016-May2018 (NASA aircraft, global).

Palmdale, CA; Anchorage, AS; Kona, HlI,
American Samoa; Minneapolis, MN; Bangor ME.
Edwards, California (aircraft, periodic)

Fairbanks, Alaska (aircraft/balloons, periodic)
Ft. Sumner, New Mexico (balloon, periodic)
HIPPO 1-5, Jan2009-Aug2011 (NSF aircraft, global) locations:
American Samoa
Anchorage, Alaska
Arvada, Colorado
Barrow, Alaska
Cold Bay, Alaska
Honolulu, Hawaii
Kona, Hawaii
Houston, Texas (aircraft, periodic)
Key West, Florida (aircraft, periodic)
Kennedy Space Center, Florida, (aircraft, periodic)

Ascension Island. United King don (aircraft periodic)
Punta Arenas, Chile (aircraft, periodic)

Christchurch, New Zealand (a ircraft, periodic)
Lajas, Azores (aircraft periodic)
Thule and Kangarlussuaq, Gre enland (aircraft periodic)
Recife, Brazil and Cabo Verde (aircraft periodic)
Christchurch, New Zealand (aircraft, periodic)
COBRA (aircraft, Canada and United States)
HIPPO 1-5, Jan2009-Aug201 1 (NSF aircraft, global).
Christchurch, New Zealand
Darwin, Australia
Easter Island, Chile
Honiara, Australia
Papiete, Tahiti
Rarotonga, Cook Islands
Saipan, North Mariana Islan ds
San Jose, Costa Rica
Sand Island, Midway Islands
Kiruna, Sweden (balloon, pericdic)
San Jose, Costa Rica (aircraft)
Janziero du Norte, Brazil (ballcon, periodic)

Halocarbon Species

Unmanned Aircraft Systems (UAS)

Unmanned Aircraft Systems (UAS)

CHy, Hz, CO, N>0, SFg,
CHCl3, CFC-11,-12, RH

halon-1211, O3, H2O, T

Alaska Mission
California Mission

Gray Butte, California (Altair, test phase)
Western U.S. (Altair, wildfires, periodic)

GloPac (aircraft. Arctic & Pacif ¢)
ATTREX (aircraft, Pacific and | ndian Oceans)
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GMD Samplina Sites and Measurement Proarams

Global Monitoring Division, ESRL, Boulder, Colorado

| February 2018

Measurement United States and Territories International
Ozone Surface, In Situ, Continuous Surface, In Situ, Continuous
Barrow. Alaska McMurdo. Antarctica (United S tates)
Erie, Colorado Lauder, New Zealand
Mauna Loa, Hawaii Ragged Point, Barbados
Moody, Texas South Pole, Antarctica (United States)
Niwot Ridge, Colorado Summit, Greenland
Trinidad Head, California Tudor Hill, Bermuda
Weaverville, California Westman Island, Iceland (closed)
Mt. Bachelor Observatory, Oregon Tiksi, Russia
Table Mountain, Boulder, Colorado Tutuila, American Samoa
Pico, Azores, Portugal
Ozone Total Column Ozone Total Column Ozone

Barrow, Alaska (Dobson)
Bismarck, North Dakota (Dobson)

Bondbville, lllinois (Brewer) ***

Boulder, Colorado (Dobson)**
Caribou, Maine (Dobson)

Fairbanks, Alaska (Dobson)**

Fort Peck, Montana (Brewer)***
Hanford, California (Dobson)
Houston, Texas (Brewer)

Mauna Loa, Hawaii (Dobson)**
Nashville, Tennessee (Dobson)
Niwot Ridge (Brewer)***

Raleigh, North Carolina (Brewer)***
Table Mountain, Colorado (Brewer)***
Tallahassee, Florida (Dobson) (closed)
Tutuila, American Samoa (Dobson)
Wallops Island, Virginia (Dobson)

Lauder, New Zealand** (Dobson)
Haute Provence, France** (Dobson)

Maracompoche, Peru (Dobson ) (cooperative)
Perth, Australia** (Dobson) (T emporarily suspended)
South Pole, Antarctica (United States) (Dobson)

** Also conduct Umkehr profile s that give
0zone concentrations in 8 successive
layers within the sounding twic e per day.

***Also conduct Umkehr profile measurements
that yield ozone concentrations in 10
successive layers at sunrise ar ~ sunset.

Ozone Profiles

Balloonborne Ozonesondes, Weekly

Balloonborne Ozonesondes, Weekly

Barrow, Alaska (periodic campaians)
Boulder, Colorado

Houston, Texas (periodic campaigns)

Huntsville, Alabama (1999-2018 - Support ended 2017)
Mauna Loa, Hawaii (1982 - 2018)

Narragansett, Rhode Island (2004 - 2011 - Discontinued)
Trinidad Head, California (1997-2018 Transferred to CARB

2017\

Galapados Islands, Ecuador
San Jose, Costa Rica

South Pole, Antarctica (United States)

Summit, Greenland (discontinued)

Suva, Fiji

Watukosek, Indonesia (SHADOZ 2013 - Discontinued)

Ha Noi, Vietnam
Tutuila, American Samoa
La Reunion, Reunion Island

Ozone Profiles

Light Aircraft, Weekly Profiles

Light Aircraft, Weekly Profiles

Beaver Crossina. Nebraska (closed)
Bondville, lllinois (closed)

Bradgate, lowa (closed)
Briggsdale, Colorado

Cape May, New Jersey
Charleston, South Carolina
Fairchild, Wisconsin (closed)
Homer, lllinois

Isles of Shoals, New Hampshire
Oglesby, lllinois (closed)
Ponca City, Oklahoma
Rowley, lowa (closed)
Trinidad Head, California
West Branch, lowa (closed)

Estevan Point, Canada
Ulaanbaatar, Mongolia (closed )

Water Vapor Profiles

Balloonborne Water Vapor Profiles

Balloonborne Water Vapor P rofiles

Boulder. Colorado (1980 to present)
Ft. Sumner, New Mexico (periodic campaigns)

Guam (campaigns 2014, 2016)

Hilo, Hawaii (2010 to present)

Houston, Texas (campaign 2011)

Table Mountain, California (campaign 2009)

Lauder. New Zealand (2004 to present)
Kunming, China (campaign 20 12)
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Surface Radiation Budget SURFRAD Continuous Measurements SURFRAD Continuous Meas urements
Downwelling short wave and long Bondville, lllinois Barrow, Alaska

wave radiation, albedo, aerosol Desert Rock, Nevada South Pole, Antarctica

optical depth, direct beam and Fort Peck, Montana

diffuse radiation. UV and UVB radiation, Goodwin Creek, Mississippi

photosynthetically active radiation, Penn State, Pennsylvania

and T, RH, WS, WD, P Sioux Falls, South Dakota

Table Mountain (Boulder), Colorado

Surface Radiation SOLRAD Continuous Measurements SOLRAD Continuous Measu rements
Downwelling solar total, Albuaueraue. New Mexico

direct beam and diffuse radiation Bismarck, North Dakota

plus UVB total Hanford, California

Madison, Wisconsin

Salt Lake City, Utah

Seattle, Washington

Sterling, Virginia

Oak Ridge, Tennessee (closed)
Tallahassee, Florida (closed)

Surface Radiation BSRN Continuous Measurements BSRN Continuous Measurements

Downwellina short wave Barrow. Alaska Kwaialein. Marshall Islands*(no albedo or lona wave up)

and long wave radiation, Erie, Colorado (closed), Prospect Hill, Bermuda* (no al bedo or long wave up)

albedo, aerosol optical Tutuila, American Samoa (no albedo or long wave up) South Pole, Antarctica (United States)*

depth, direct beam and Bonduville, lllinois * GMD Operated
diffuse radiation Fort Peck, Montana Alert, Canada

and UV radiation, and Table Mountain, Colorado Alice Springs, Australia

T, RH, WS, WD, P Goodwin Creek, Mississippi Cabauw, Netherlands

Penn State, Pennsylvania
Sioux Falls, South Dakota
Table Mountain (Boulder), Colorado

Cambourne, United Kingdom
Carpentras, France

Cocos Island, Australia

DeAar, South Africa (closed)
Dome Concordia, Antarctica (with ISAC, Italy)
Eureka, Canada

Florianoplis, Brazil

Fukuoka, Japan

llorin, Nigeria

Ishigakijima, Japan

I1zana, Spain

Lerwick, United Kingdom
Lindenberg, Germany

Mt. Waliguan, China (GAW)
Neumayer, Antarctica (Germany)
Ny Alesund, Svalbard
Palaiseauu, France

Payerne, Switzerland

Regina, Canada (discontinued)
Sede Boker, Israel

Sumatrak, Indonesia (GAW)
Summit, Greenland (discontinued)
Syowa, Antarctica (Japan)
Tamanrasset, Algeria

Tateno, Japan

Tiksi, Russia

Toravere, Estonia

Xianghe, China

Surface UV Radiation UV Continuous

UV Continuous

Bondville, lllinois
Boulder, Colorado

Fort Peck, Montana

Houston, Texas

Mauna Loa, Hawaii

Niwot Ridge, Colorado

Raleigh, North Carolina

Goodwin Creek, Mississippi

Penn State, Pennsylvania

Sioux Falls, South Dakota

Desert Rock, Nevada

Table Mountain (Boulder), Colorado

McMurdo. Antarctica (United S tates)
South Pole, Antarctica (United States)

Palmer, Antarctica (United Stat es)
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Meteorology

Surface, Continuous Measurements

Surface, Continuous Measurements

Wind
Propeller
Anemometer

Barrow, Alaska (10 m)

Table Mountain (Boulder), Colorado (8 m)
Mauna Loa, Hawaii (10 and 38 m)
Trinidad Head, California (10 m) (closed)
Bondville, lllinois (8 m)

Goodwin Creek, Mississippi (8 m)

Fort Peck, Montana (8 m)

Penn State, Pennsylvania (8 m)

Sioux Falls, South Dakota (8 m)

Desert Rock, Nevada (8 m)

Alert, Canada (SEARH Project)

South Pole, Antarctica (United States) (2, 10, and 30 m)
Summit, Greenland (10 m)

Tutuila, American Samoa (17 m)

Meteorology

Surface, Continuous Measurements

Surface, Continuous Measurements

Barometric Pressure
Pressure transducer

Barrow, Alaska

Table Mountain (Boulder), Colorado
Mauna Loa, Hawaii

Trinidad Head, California (closed)
Bondville, lllinois

Goodwin Creek, Mississippi

Fort Peck, Montana

Penn State, Pennsylvania

Sioux Falls, South Dakota

Desert Rock, Nevada

Alert, Canada (SEARH Project)
South Pole, Antarctica (United States)
Summit, Greenland

Tutuila, American Samoa

Meteorology

Surface, Continuous Measurements

Surface, Continuous Measurements

Ambient Temperature
Aspirated platinum
resistance probes

Barrow, Alaska (3 and 16 m)

Table Mountain (Boulder), Colorado (2 and 8 m)
Mauna Loa, Hawaii (2, 9, and 37 m)

Trinidad Head, California (2 and 10 m) (closed)
Bondville, lllinois (8 m)

Goodwin Creek, Mississippi (8 m)

Fort Peck, Montana (8 m)

Penn State, Pennsylvania (8 m)

Sioux Falls, South Dakota (8 m)

Desert Rock, Nevada (8 m)

Alert, Canada (SEARCH Project)

South Pole, Antarctica (United States) (2, 10, and 30 m)
Summit, Greenland (2 and 8 m)

Tutuila, American Samoa (2 and 17 m)

Meteorology

Surface, Continuous Measurements

Surface, Continuous Measurements

Dewpoint
Temperature
Hygrothermometers and
relative humidity probes

Barrow, Alaska (3 m)

Table Mountain (Boulder), Colorado (8 m)
Mauna Loa, Hawaii (2 m)

Trinidad Head, California (2 m) (closed)
Bondville, lllinois (8 m)

Fort Peck, Montana (8 m)

Goodwin Creek, Mississippi (8 m)i

Sioux Falls, South Dakota (8 m)

Penn State, Pennsylvania (8 m)

Desert Rock, Nevada (8 m)

Alert, Canada (SEARCH Project)

South Pole, Antarctica (United States) (2 m)
Summit, Greenland (2 m)

Tutuila, American Samoa (2 m)

Meteorology

Surface, Continuous Measurements

Surface, Continuous Measurements

Precipitation
Tipping bucket

Boulder, Colorado (closed)
Mauna Loa, Hawaii

Tutuila, American Samoa




84

CooperativePrograms co-located atBaselineObservatories

Global Monitoring Division, ESRL, Boulder, Colorado

| February 2018

American Samoa
Measurement Program

Home Institution

Websites

Persistent Organic Pollutants
CFC-11, CFC-12,
CFC-113, CCly, CH3CCl3,
CHa, N2O, CHCl3
Medusa
AERONET Photometers
co, Be, N O (flask)
0,/N;
Hydrocarbons
lonospheric imaging

Environment and Climate Change Canada
NASA/AGAGE

NASA/AGAGE

NASA/AGAGE

NASA/AGAGE

NASA/Goddard Space Flight Center
Scripps Institution of Oceanography
Scripps Institution of Oceanography
University of California, Irvine

Johns Hopkins University

https://www.ec.gc.ca/rs-mn/
http://agage.eas.gatech.edu/

http://agage.eas.gatech.edu/
http://agage.eas.gatech.edu/
http://agage.eas.gatech.edu/
http://aeronet.gsfc.nasa.gov/
http://scrippsco2.ucsd.edu/
http://scrippsco2.ucsd.edu/
http://www.physsci.uci.edu/
http:/imww.jhuapl.edu/

Barrow, Alaska
Measurement Program

Home Institution

Websites

Atmospheric Radiation Measurement (ARM) sit
Mercury analysis (until 2015)

Persistent Organic Pollutants

Climate Reference Network (CRN)
POES Satellite downlink

POES Satellite uplink

Aerosols filter

EarthScope Plate Boundary Observatory
CO; Flux

co, Be,N O (flask)

Oz/Nz

Thaw depth in permafrost

SoumiNet GPS

Black Carbon

Hydrocarbons

Detachment 460 radiation monitoring
Precip gauge (until 2016)
Geomagnetics

Department of Energy
Desert Research Institute

Environment and Climate Change Canada
NOAA/NESDIS/NCDC

NOAA/NESDIS

NOAA/NESDIS

NOAA Pacific Marine Environmental Laboratory
National Science Foundation

San Diego State University

Scripps Institution of Oceanography

Scripps Institution of Oceanography

State University of New York, Albany; University of Delaw are;
USDA NRCS

UNAVCO

University of California, Davis

University of California, Irvine

United States Air Force

USDA/Snow Survey

USGS

http:/Aww.arm.gov/sites/nsa.stm
https://www.dri.edu
http://www.msc-smc.ec.gc.ca/gaps/
http://www.ncdc.noaa.gov/oa/ climate/uscrn/
http://www.0s0.noaa.gov/poes /
http://www.0s0.noaa.gov/poes /
http://www.pmel.noaa.gov/
https://www.nsf.gov/funding/ pgm
http://gcrg.sdsu.edu/?p=149
http://scrippsco2.ucsd.edu/
http://scrippsco2.ucsd.edu/

https://www.albany.edu
http://www.suominet.ucar.edu/support/
http://delta.ucdavis.edu/index. htm
http://www.physsci.uci.edu/

Not Applicable

http:/iwww.ak.nrcs.usda.gov/s now/
http://geomag.usgs.gov/obser vatories/barrow/

Mauna Loa, Hawaii
Measurement Program

Home Institution

Websites

Radon

CMB radiation

lonospheric disturbances (TIDDBIT)
Cosmic dust fluxes

Clidar aerosol lidar

uv

3c/*2C and %0/*%0 in CO ,
Persistent Organic Pollutants
Refractory black, organic, and elemental carbon
GPS Testbed

Hawaii Civil Emergency Service
Volcano Activity

Communications

Airglow studies

Satellite solar radiation calibration
Spectral radiation calibration
Column O3

Sun photometer calibration
AERONET Photometers
Pyranometer

Pandora ozone

Stratospheric O3 & Temp Profiles
PANOPTES

CIMEL sun photometer

Water vapor, chloride oxide

FTIR column spectra of atmospheric gases
Solar Spectra

Stratospheric Composition Change

ANSTO

ASIAA-AMIBA

ASTRA

California Institute of Technology

Central Connecticut University

Colorado State University/USDA

CSIRO

Environment and Climate Change Canada
Environment and Climate Change Canada
FAA/Stanford University

Hawaii State Civil Defense

Hawaii Volcano Observatory

HPA

Johns Hopkins University

Kindai University, Japan

Meteorological Research Institute, Japan
MSC Canada

NASA AMES

NASA Goddard Space Flight Center

NASA Goddard Space Flight Center

NASA Goddard Space Flight Center

NASA Jet Propulsion Laboratory

NASA Jet Propulsion Laboratory

National Ecological Observatory Network (NEON)
Naval Research Labs

NCAR

NCAR FTS

NDACC

http:/ww.ansto.gov.au/
http://amiba.asiaa.sinica.edu.tw/
http://www.astraspace.net
http://www.caltech.edu
http://www2.ccsu.edu
http://uvb.nrel.colostate.edu/U VB/
http://www.csiro.au/
http://www.msc-smc.ec.gc.ca/gaps/
http://www.msc-smc.ec.gc.ca/gaps/
http://aa.stanford.edu/about/control.php
http://www.hawaiicounty.gov/a ctive-alerts/
http://hvo.wr.usgs.gov/maunal oa/
http://www.hpa.edu/
http:/mww.jhuapl.edu/
https://www.kindai.ac.jp
http://www.mri-jma.go.jp/index _en.html
http://exp-studies.tor.ec.gc.ca/  e/ozone/ozonecanada.htm
https://www.nasa.gov/ames
http://aeronet.gsfc.nasa.gov/
http://atmospheres.gsfc.nasa. gov/climate/
http://atmospheres.gsfc.nasa. gov/climate/
http://tmf-web.jpl.nasa.gov/
http://tmf-web.jpl.nasa.gov/

National Ecological Observatory Network (NEON)
http:/mww.nrl.navy.mil/
https://ncar.ucar.edu
http://www.acd.ucar.edu/irwg/
http:/Aww.ndaccdemo.org



https://www.ec.gc.ca/rs-mn/
http://agage.eas.gatech.edu/
http://agage.eas.gatech.edu/
http://agage.eas.gatech.edu/
http://agage.eas.gatech.edu/
http://aeronet.gsfc.nasa.gov/
http://scrippsco2.ucsd.edu/
http://scrippsco2.ucsd.edu/
http://www.physsci.uci.edu/
http://www.physsci.uci.edu/
http://www.jhuapl.edu/
http://www.arm.gov/sites/nsa.stm
http://www.dri.edu/
http://www.dri.edu/
http://www.dri.edu/
http://www.msc-smc.ec.gc.ca/gaps/
http://www.ncdc.noaa.gov/oa/
http://www.oso.noaa.gov/poes
http://www.oso.noaa.gov/poes
http://www.pmel.noaa.gov/
https://www.nsf.gov/funding/pgm
https://www.nsf.gov/funding/pgm
https://www.nsf.gov/funding/pgm
http://gcrg.sdsu.edu/?p=149
http://scrippsco2.ucsd.edu/
http://scrippsco2.ucsd.edu/
http://www.albany.edu/
http://www.suominet.ucar.edu/
http://delta.ucdavis.edu/index
http://www.physsci.uci.edu/
http://www.physsci.uci.edu/
http://www.ak.nrcs.usda.gov/s
http://www.ak.nrcs.usda.gov/s
http://geomag.usgs.gov/obser
http://www.ansto.gov.au/
http://amiba.asiaa.sinica.edu.tw/
http://amiba.asiaa.sinica.edu.tw/
http://www.astraspace.net/
http://www.astraspace.net/
http://www.caltech.edu/
http://www2.ccsu.edu/
http://uvb.nrel.colostate.edu/U
http://www.csiro.au/
http://www.msc-smc.ec.gc.ca/gaps/
http://www.msc-smc.ec.gc.ca/gaps/
http://aa.stanford.edu/about/control.php
http://www.hawaiicounty.gov/a
http://hvo.wr.usgs.gov/maunal
http://www.hpa.edu/
http://www.jhuapl.edu/
http://www.kindai.ac.jp/
http://www.kindai.ac.jp/
http://www.kindai.ac.jp/
http://www.mri-jma.go.jp/index
http://exp-studies.tor.ec.gc.ca/
http://www.nasa.gov/ames
http://aeronet.gsfc.nasa.gov/
http://atmospheres.gsfc.nasa/
http://atmospheres.gsfc.nasa/
http://tmf-web.jpl.nasa.gov/
http://tmf-web.jpl.nasa.gov/
http://www.nrl.navy.mil/
http://www.nrl.navy.mil/
http://www.acd.ucar.edu/irwg/
http://www.acd.ucar.edu/irwg/
http://www.ndaccdemo.org/
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Mauna Loa, Hawaii
Measurement Program

Home Institution

Websites

CO,,7C, NZO

Carbon monoxide

HgO’ Hg+2, ng

Particulates

Surface O3, and SO,

Meteorology

Meteorology

Rainfall at Kulani Mauka site
Seismic activity

Climate Reference Network (CRN)
Seismic activity

BrO

NO;

uv

Climate Reference Network (CRN)
Global Oscillation Network Group (GONG)
Stratospheric ozone profiles
Multi-filter rotating shadowband radiometer
Solar calibration

Video Surveillance

CO;, (continuous)

coz, BC, N 2o (flask)

Oz/Nz

CO,/CHy

GPS-derived column water vapor
CO and CO isotopes

Aerosol Chemistry

Long transport of Aerosols
MAX-DOAS

Variable Young Star Survey
ATLAS

Sulphate chemistry

Corrosion and fungal spores
Extraterrestrial particles
Precipitation

Atmospheric lidar measurements
Mercury studies

Stratospheric ozone

CO14 flask sampling

Mercury sampling

Seismometer and strain meters
Video surveillance, communications
Communications - radio repeaters
Filter Radiometer/PMOD

NIES
NOAA Air Resources Lab

NOAA Air Resources Lab

NOAA Air Resources Lab

NOAA Air Resources Lab

NOAA Earth System Research Lab (GSD)
NOAA National Weather Service

NOAA National Weather Service

NOAA Pacific Tsunami Warning Center
NOAA/NESDIS/NCDC

NOAA Pacific Tsunami Warning Center
NOAA and NIWA

NOAA and NIWA

NOAA and NIWA

NOAA/NESDIS/NCDC

National Solar Observatory

Naval Research Labs

Pacific Northwest National Laboratory (PNNL)
Pacific Northwest National Laboratory (PNNL)
Pohakuloa Training Area Range Surveillance System
Scripps Institution of Oceanography

Scripps Institution of Oceanography

Scripps Institution of Oceanography

SIO — Earth Networks Center for Climate Research
Stanford University

State University of New York, Stonybrook
University of California, Davis

University of California, Davis - Delta group
University of Colorado, Boulder

University of Hawaii - Institute for Astronomy
University of Hawaii - Institute for Astronomy
University of Hawaii, Honolulu

University of Hawaii, Manoa

University of Hawaii

University of Hawaii

University of Michigan

University of Nevada - Reno

University of New Hampshire/NIWA
University of Rochester

USGS

USGS

United States Navy Pacific Missile Range Facility
United States Postal Inspector

World Radiation Center

http://mwww.nies.go.jp/index.html
www.arl.noaa.gov

www.arl.noaa.gov

www.arl.noaa.gov

www.arl.noaa.gov
http://gpsmet.noaa.gov/
http:/mww.prh.noaa.gov/hnl/
http://www.prh.noaa.gov/hnl/
http://ptwc.weather.gov
http://www.ncdc.noaa.gov/oa/  climate/uscrn/
http://ptwc.weather.gov/
http:/ww.niwa.co.nz/
http:/mww.niwa.co.nz/
http:/mww.niwa.co.nz/
https://www.ncdc.noaa.gov/crn
https://gong.nso.edu
https:/www.nrl.navy.mil
https://www.pnnl.gov
https://www.pnnl.gov
http://cnic.navy.mil/PMRF/inde x.htm
http://scrippsco2.ucsd.edu/
http://scrippsco2.ucsd.edu/
http://scrippso2.ucsd.edu/
http://www.earthnetworks.com /OurNetworks/
https://www.stanford.edu
http://www.stonybrook.edu
http://vista.cira.colostate.edu/i mprove/
http://delta.ucdavis.edu/projects.htm
http://climate.colorado.edu/
http://www.ifa.hawaii.edu/~reip  urth/VYSOS/Home.html
http://www.ifa.hawaii.edu
https://www.hawaii.edu
http://www.hawaiicorrosionlab. org/index.htm
https://www.hawaii.edu
https://www.hawaii.edu
https://www.umich.edu
https:/www.unr.edu
http://www.astro.umass.edu/~ fcrao/
https://www.rochester.edu
https://www.usgs.gov
http://hvo.wr.usgs.gov/
http://www.navy.mil
https://postalinspectors.uspis.g
http://www.pmodwrc.ch/worcc /

South Pole
Measurement Program

Home Institution

Websites

Cl~Cand OO n CO 5
CO,, CHg, CO, Ha, N2O

Brewer - Ozone

AERONET Photometers

MPLNET Cloud Profiling

NIPR All Sky Camera (until 2017)

co, Be,N O (flask)

Firn air sampling

Oz/Nz

Oxygen Isotopes

CSIRO

CSIRO

Environment and Climate Change Canada
NASA Goddard Space Flight Center NASA
Goddard Space Flight Center

National Institute of Polar Research (Japan)
Scripps Institution of Oceanography
Scripps Institution of Oceanography
Scripps Institution of Oceanography
Scripps Institution of Oceanography

http://www.csiro.au/

http://www.csiro.au/
http://es-ee.tor.ec.gc.ca/e/ozone/ozone.htm
http://aeronet.gsfc.nasa.gov/
http://mplnet.gsfc.nasa.gov/
http:/Aww.nipr.ac.jp/english/polar-research.html
http://scrippsco2.ucsd.edu/
http://scrippsco2.ucsd.edu/
http://scrippsco2.ucsd.edu/
http://scrippso2.ucsd.edu/

Summit, Greenland
Measurement Program

Home Institution

Websites

Summit site operation
Aerosol light absorption and scattering

National Science Foundation
Georgia Institute of Technology

https://www.nsf.gov
http://www.gatech.edu

Trinidad Head, California
Measurement Program

Home Institution

Websites

Weekly ozonesonde (began 2017)

Trinidad Head Observatory Operation (until 201
Weekly ozonesonde (until 2017)

AERONET Photometers (until 2017)

Flask sampling/sharing data (ongoing)

California Air Resources Board
Humboldt State University Humboldt
State University NASA/Goddard
Space Flight Center

Scripps Institution of Oceanography

https://ww2.arb.ca.gov/homep age
https://www.humboldt.edu
https://www.humboldt.edu
http://aeronet.gsfc.nasa.gov/
http://scrippsco2.ucsd.edu/



http://www.nies.go.jp/index.html
http://www.arl.noaa.gov/
http://www.arl.noaa.gov/
http://www.arl.noaa.gov/
http://www.arl.noaa.gov/
http://gpsmet.noaa.gov/
http://www.prh.noaa.gov/hnl/
http://www.prh.noaa.gov/hnl/
http://ptwc.weather.gov/
http://www.ncdc.noaa.gov/oa/
http://ptwc.weather.gov/
http://www.niwa.co.nz/
http://www.niwa.co.nz/
http://www.niwa.co.nz/
http://www.ncdc.noaa.gov/crn/
http://www.nrl.navy.mil/
http://www.nrl.navy.mil/
http://www.nrl.navy.mil/
http://www.pnnl.gov/
http://www.pnnl.gov/
http://www.pnnl.gov/
http://www.pnnl.gov/
http://www.pnnl.gov/
http://www.pnnl.gov/
http://cnic.navy.mil/PMRF/inde
http://scrippsco2.ucsd.edu/
http://scrippsco2.ucsd.edu/
http://scrippso2.ucsd.edu/
http://www.earthnetworks.com/
http://www.stanford.edu/
http://www.stanford.edu/
http://www.stanford.edu/
http://www.stonybrook.edu/
http://vista.cira.colostate.edu/i
http://delta.ucdavis.edu/projec
http://climate.colorado.edu/
http://www.ifa.hawaii.edu/%7Ereip
http://www.ifa.hawaii.edu/
http://www.hawaii.edu/
http://www.hawaii.edu/
http://www.hawaii.edu/
http://www.hawaii.edu/
http://www.hawaii.edu/
http://www.hawaii.edu/
http://www.hawaii.edu/
http://www.hawaii.edu/
http://www.hawaii.edu/
http://www.umich.edu/
http://www.umich.edu/
http://www.umich.edu/
http://www.unr.edu/
http://www.unr.edu/
http://www.unr.edu/
http://www.astro.umass.edu/%7E
http://www.rochester.edu/
http://www.rochester.edu/
http://www.rochester.edu/
http://www.usgs.gov/
http://www.usgs.gov/
http://www.usgs.gov/
http://hvo.wr.usgs.gov/
http://www.navy.mil/
http://www.pmodwrc.ch/worcc
http://www.csiro.au/
http://www.csiro.au/
http://es-ee.tor.ec.gc.ca/e/ozone/ozone.htm
http://aeronet.gsfc.nasa.gov/
http://mplnet.gsfc.nasa.gov/
http://www.nipr.ac.jp/english/polar-research.html
http://scrippsco2.ucsd.edu/
http://scrippsco2.ucsd.edu/
http://scrippsco2.ucsd.edu/
http://scrippso2.ucsd.edu/
http://www.nsf.gov/
http://www.nsf.gov/
http://www.nsf.gov/
http://www.gatech.edu/
http://www.humboldt.edu/
http://www.humboldt.edu/
http://aeronet.gsfc.nasa.gov/
http://scrippsco2.ucsd.edu/
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Key: (1), (2) ... denotes the separate sites or s

Alaska (1)
American Samoa (1)
California (10)
Colorado (7)
Florida (3)

Hawaii (6)

lllinois (2)

Indiana (1)

lowa (1)

Maine (3)
Massachusetts (2)
Minnesota (1)
Mississippi (1)
Montana (1)
Nevada (1)

New Hampshire (1)
New Jersey (1)
New Mexico (2)
North Carolina (2)
North Dakota (2)
Oklahoma (2)
Oregon (1)
Pennsylvania (1)
Puerto Rico (1)
South Carolina (2)
South Dakota (1)
Tennessee (1)
Texas (3)

Utah (2)

Virginia (3)
Washington (1)
Wisconsin (2)

mple locations in each state/territory/country/ocean basin.

Algeria (2)

Antarctica (7)

Arctic Ocean Aircraft (1)
Argentina (1)

Atlantic Ocean Aircraft (2)
Australia (5)

Azores (Portugal) (3)
Barbados (1)

Bermuda (2)

Brazil (4)

Bulgaria (1)

Canada (6)

Canary Islands (Spain) (1)
Chile (2)

China (4)

Cook Islands (1)

Costa Rica (1)

Drake Passage Ship (1)
Easter Island (Chile) (1)
Ecuador (1)

Estonia (1)

Fiji (1)

Finland (2)

France (3)

Germany (4)

Greenland (3)

Guam (1)

Hungary (2)

Iceland (1)

Crozet Island (France) (1)
Indian Ocean Aircraft (1)
Indonesia (2)

(continued, column right, top)

(continuation of column to the left)

Ireland (1)

Israel (3)

Italy (1)

Japan (3)

Kiribati (1)

Marshall Islands (1)
Mexico (1)

Midway Islands (1)
Mongolia (1)

Namibia (1)

Netherlands (1)

New Zealand (4)

Nigeria (1)

Northern Mariana Islands (1)
Peru (1)

Republic of Korea (3)
Reunion Island (France) (1)
Russia (1)

Seychelles (1)

Pacific Ocean Aircraft (4)

Pacific Ocean (Eastern) Ship (1)
Pacific Ocean (Western) Ship (1)

South Africa (1)
Spain (7)

Svalbard (1)
Sweden (1)
Switzerland (1)
Tahiti (1)

Taiwan (2)

United Kingdom (3)
Vietnam (1)

GMD SITE TOTALS

Number of different U.S. states and territories operating in = 32

Total Number of all U.S. state and territory locations = 76

Number of different foreign countries operating in = 58

Total Number of all foreign locations = 120

TOTAL NUMBER OF ALL GLOBAL SITES IN OPERATION (U.S. + FOREIGN) = 196
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Gas Standards and Instrument Calibrations

A. Trace Gas Calibration Standards

High quality, stable trace gas standards are the basis for sustained
atmospheric trace gas measurements on century time scales.

The Global Monitoring Division produces and maintains World
Meteorological Organization sanctioned trace gas standards for the three
most important long-lived greenhouse gases (CO2, CH4, N2O). GMD also
maintains in-house calibration scales for over 60 trace gases associated
with greenhouse gases and stratospheric ozone recovery.

B. WMO World Primary and Secondary Total Column Ozone
Standards

The Global Monitoring Division maintains the WMO Primary and Secondary
World Standard Total Column Dobson Spectrophotometers from which the
five WMO Regional Standards are calibrated every two years and the ten
NOAA Observatory Dobson instruments are calibrated every four years.

C. Solar Radiation Calibration and Standards

The GMD Central Calibration Laboratory maintains systems for performing
calibrations of solar UV monitoring instruments. Each year, over 100
instruments are calibrated in the laboratory. Additionally, many instruments
are calibrated in the field using the portable field calibrator. The Calibration
Laboratory's systems include: Irradiance scale transfer system, UV spectral
responsivity measurement system, Angular response measurement
system, Absolute spectral irradiance calibration system and the Portable
field calibrator system.



A. GMD Trace Gas Calibration Standards

Accurate, reliable calibrations are an essential component of all high
guality monitoring programs, and are required for proper interpretation of
measurements of atmospheric gases. Long-term drift or bias among
different instruments and components must be characterized or minimized.
For data from multiple networks to be interpreted together, they must be
linked to a common calibration scale. Many global atmospheric
measurement communities rely on GMD to provide that linkage.

Most gases measured by GMD are traceable to primary standards
developed by GMD. Two methods are used to prepare primary gas
standards. Primary standards for CO2 consist of compressed air in
aluminum cylinders for which CO2 mole fractions have been determined
manometrically: that is, the mole fraction of CO- is determined by
measuring state variables (pressure, temperature, volume) as CO: is
extracted from air. For other gases (CH4, CO, N20, halocarbons) primary
standards are prepared gravimetrically by adding known masses of
components together to create a gas mixture of known composition. In both
cases, the results are traceable to national standards (mass, temperature,
pressure) maintained by NIST.

GMD serves as the WMO/GAW Central Calibration Laboratory for
CO2, CHs4, CO, N20, and SFe. In this capacity GMD maintains world
reference calibrations scales and distributes calibrated gas mixtures to
participating WMO/GAW laboratories and other cooperating institutions.
GMD also provides calibrated gas mixtures of other gases to laboratories in
support of cooperative research on climate, ozone, and ocean tracer work.
In all, GMD maintains calibration scales for over 60 different compounds.

Even though GMD prepares and maintains primary standards, these
are used only to calibrate specific instruments in Boulder. Calibrations are
transferred to other instruments within GMD and externally through gas
cylinders containing real air, filled at a research site west of Boulder at
~3000m elevation. Gas cylinders are filled with air using techniques
developed to ensure the integrity of the mixtures, calibrated in Boulder
using dedicated instruments, and distrib