LIMITED USE OF SUPERIORTOOLS & DATA

Continental-scale research infrastructures and flux networks

(e.g., AmeriFlux, AsiaFlux, ChinaFlux, ICOS, NEON, OzFlux),
as well as numerous smaller GHG flux networks, and
CHg4, and other GHG
exchange, as well as water vapor fluxes (evapotranspiration,
ET) between ecosystem and atmosphere.

individual sites, measure CO2,

After four decades of academic use, the flux stations
covered over 2100 stationary measurement locations, and
numerous campaigns’ locations. Most measurements were
used for process-level ecological and hydrological studies
and for long-term climate and ecosystem modeling.

Such measurements use ultra-high-resolution methodology
and state-of-the-art hardware vastly superior to typical

monitoring-grade methods

and

equipment deployed

outside academia for a wide range of non-academic
decision-making applications. However, despite providing
exceptional ways to measure GHG emissions and ET, these
are very rarely utilized outside academia.

The ultimate goal of this presentation is to ignite and

provide a base for a discussion regarc
ideas, and examples of the use of the f
practical ‘everyday’ decision-making a

society.

ing the latest needs,
UX measurements for

oplications benefiting
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EMERGING NEED FOR SIMPLE INSTRUCTIONS

Global water cycle by
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Efforts of the flux networks have led to major progress in the
unification of the terminology and general standardization of
processing and analysis.

Yet many non-EC researchers and nearly all non-academic
stakeholders are not well-acquainted with the method, and
as a result, cannot take proper advantage of the high-quality,
reliable, traceable, and defensible measurements in their
respective areas of interest.
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e requirements, applications
« Measurements are done inside the boundary layer of interest I I
* Fetch/footprint is adequate ~ fluxes are measured from the area of interest
* Fluxis fully turbulent — most of the net vertical transfer is done by eddies . .
* Terrain is horizontal and uniform: an average of fluctuations of w’ is zero, air density fluctuations, flow con- rO C e S S I n a n C a n a S I S
vergence and divergence are negligible
= |Instruments can detect very small changes at high frequency .
* Air flow is not distorted by the installation structure or the instruments St e p S Of t h e C O n V e n t I O n a |
—
In addition to the assumptions given thus far, there  air density fluctuations are negligible, and the instru- . .
are other important assumptions in the eddy covari- ments can detect very small changes at a very high
y Covariance technique,
Measurements at a point are assumed to represent  Finally, it is assumed that mean airflow and turbu-

an upwind area. Measurements are also assumed to  lence at the measurement point are not appreciably
tiistr.

]
ln-depth be done inside the boundary layer of interest, and  distorted by the installation structure or the instru a n d t O a S S I St a n a d V a n C e d
3 < inside the constant flux layer (details in Sections 2.6  ments themselves.
dlscussu)n and 3.2). Fetch and footprint are assumed adequate.
s0 flux is measured from the area of interest (details  The degree to which some of these assumptions hold
in Section 2.7). true depends on proper site selection and instrument .
setup. For others, it will largely depend on atmo- re a e r I n e e e r
It is assumed that flux is fully turbulent, the terrain  spheric conditions and weather. We will go into the
is horizontal and uniform, and flow divergences and  details of these assumptions later in the book.
convergences are negligible. It is also assumed that | t | . f t h
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A future network of automated
real-time flux stations (AFS)
designed similar to the existing

network of automated weather
stations (AWS)

RESOURCES & AUDIENCE

Eddy Covariance Method New 700-page book:

for Scientific, Regulatory, and Commercial Applications

= Simple to understand, with
hundreds of clear illustrations, and
numerous practical examples

= Free Electronic PDF book at
www.licor.com/env/products/eddy
covariance/ec-book

" Printed textbook at LI-COR booth
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New Community of Practice:

= Communicate with experts across
academic and non-academic GHG
domains: www.carbondew.org

" Free private or public membership
for individuals and organizations:
www.carbondew.org/join

= Collaborate to bring best available
science to practical climate solutions

Same Single Same Single
Station Station
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Presently, most
stations are used by an
individual group or network
for a specific and narrow
..... purposes.

DIRECT REAL-TIME GHG & ET MEASUREMENTS FOR IMMEDIATE SOCIETAL BENEFITS

GETTING TO AN AWS-LIKE APPROACH WITH SIMPLE EXPLANATIONS AND CARBONDEW

CONCEPT OF DECENTRALIZED PEER-TO-PEER CROSS-SHARING

of the

Yet, same single station can
be used by multiple flux

I8
.L
individual
groups  for

: networks and
: stakeholder
5 various different purposes.
Stakeholders without their H
: own flux stations can form

Remote sensing products
and resulted models
fine-tuned by the flux
stations continuously
and in near-real-time,
similarto AWS approach

CARBON

Community of Practice

Fair & Equitable Climate Solutions

Anchored by Direct Atmospheric Measurements

the virtual thematic networks
of actual flux stations.

AWS-LIKE APPROACH APPLIED TO FLUX STATIONS & RESULTED IMMEDIATE SOCIETAL BENEFITS

yourlocalecosystem.org yourlocalecosystem.org

4
(/A Yourlocal ecosystem: ? Your local ecosystem: Your local ecosystem:
W/ ET Irrigation Planner A= Carbon Sequestered Services Provided

Herzberg Forest, Bad Homburg, Germany

ET water loss (last 7 v Carbon uptake (last 30

days): 1.8” days): +120 kg M Biomass increase (last

: 30days): +2570 kg
Precip (last 7 days):1.8 Noras sarme thre st Bl Eoactants removed
Forecasted ET (next 7 ® year: increase by 7 kg from local streams (last
30days): +330 kg

y Volume of freshwater
Forecasted Precip (next cleaned (last 30 days):

7 days): 3.55” by 11 kg $ P +700000 m?

days): 2.1” ® Versus same time two
yearw ago: decrease

Public products and services, similar to weather apps: GHG
emissions, carbon sequestration, irrigation quides, local
ecosystem services tracker, growth forecasts, etc.
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