
Update on Earth Networks Greenhouse 
Gas (GHG) Monitoring Network
Christopher Sloop and Bill Callahan



Original Vision for Earth Networks
January 2011

- 50 US, 25 Europe, 25 across the globe
- 5 year deployment

https://www.youtube.com/watch?v=60s2S2-Aiio



Bon Air, Virginia, USA tower

Sampling towers
1. Two inlets at high point (>80m)
2. One inlet at 50m
3. Met data from high point
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Data Collection
• GCWerks Data Collection Software

– Controls the EN Sample Module
– Ability to View and Plot all of the collected data parameters.
– Ability to flag spurious samples.
– Syncs collected data and configuration information with the 

GCWerks server and exports to Amazon S3 for distribution.
– Monitors the status of the system and sends alerts when needed
– Generates network summary for quick at a glance status of sites.

• Earth Networks Data Collection Software
– Backs up raw Picarro data and daily spectra files to Amazon S3
– Backs up Picarro configuration and metadata files and versions 

them.
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Earth Networks
US Installations as of May 2015
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Readings Gathered from Picarro G2301/G2401
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Readings Gathered from EN Sample Box
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Readings Gathered from EN Weather Station

11



Interfacing with NOAA PFP Flasks
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Monitor UPS Battery to ensure proper shutdown during loss of power
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Regular System Monitoring and QC

- Small team meets every 2 weeks to review status of network
- Identify issues, open “support tickets” for field technicians 
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Validating Calibration Runs



Overall Data Sanity Checks



Data Availability
Calibrated Data Sets Generated Nightly to Amazon S3

Raw Picarro Data Sets Immediately Available on S3

Those interested in access to the data sets should email me
cdsloop@earthnetworks.com



Some work in progress….

• Developing a global standards database
Latest time-stamped values from NOAA (2301s) or 
SIO (2401s)
Tank ID includes fill date or NOAA fill letter (A, B)

• Develop more automated data filters and alerts (e.g. 
cavity press / temp / H2O out of range)
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Thank You! Questions?
Chris Sloop : cdsloop@earthnetworks.com
Bill Callahan : bcallahan@earthnetworks.com
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Rooftop Installations

1. Four Inlets: One at each corner of the building
2. Met data from each corner

UC Irvine
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Importance of Tracking Calibration Standard Deviations



Validating Calibration Runs
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• Get rid of the CO2 usage display. I'm not a global 
warming nutjob.

• It seems to have a very hard slant to the thought 
of global warming.  Why are you going political?   
Don't care for this as a whole. 

• I think what you offer now is very informative. 
Comparisons to different systems that would help 
save money and lower our carbon footprint would 
be even more amazing.  Thanks!

• I would like to see what planting trees and shrubs 
around my home will do for my carbon footprint 
and energy bill

Educating Consumers about their CO2 impact of HVAC
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Earth Networks Design Summary

• Hardware design finalized based on Picarro 2301
• Avoid instrument-by-instrument calibration of H2O 
correction via pressure-controlled Nafion system.

• Tested H2O-induced CO2 permeation through Nafion -
effects smaller than 0.05 ppm CO2.

• Proposed 2-point calibration system using ambient air and 
pure N2 - still being tested.
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Calibration and diagnostics

Compare two near-ambient cal tanks and high tank (track 
drift, assess nonlinearity)

Sensitivity = [level / Ctank]
Relative sensitivity = [level / Ctank] / [level / Cstd]

Compare Picarro dry value with calibrated value
Level / concentration

Other diagnostics
Cycle time
Cavity press stdev (and cavity temp stdev)



Mean of high frequency cal data



GCWerks Megacities data flow

Linux mini-computer on site
Controls sequence and acquires high-frequency data 
from Picarro, cal box, weather station (with email alarms)
Data pulled hourly by EN server (rsync)
Results updated nightly, exported to yearly CSV files
Pulled by JPL from EN server (rsync, check all years)
GCWerks available for data exploration via VNC



Data Acquisition – PicarroSender App

11/11/01 18:05:05.337;397.016;396.407;1.946;1.943;0.095;140.273;45.000;3.000;1.000;0.000;20994.295;45.000;45.095;37.375;8091.000;22846.000;14
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