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Measurements and Computations

ÅLI-COR Analyzers 
used in 90% of Flux 
Sites around the 
world

ÅNow with new 
improvements



The LI-COR Open-Path Analyzer

Å LI-7500 Ą LI-7500A Ą LI-7500RS

Å Engineering and manufacturing Gas Analyzers for over 25 years.

Å Some LI-7500 analyzers have been deployed 
in the field for 15+ years

Å Strong scientific and engineering team designs for best performance 
(power, aerodynamics, etc)



New LI-7500DS:  Highlights

Å Retains new optical design from LI-7500RS

Å Gas Analyzer (head) form-factor is the same

Å More stable concentrations τeven when not cleaned for weeks or months

Å Drift can be reduced by orders of magnitude

Å New temperature controls for even better stability

Å The SmartFlux3 system becomes the core

Å Eliminates LI-7550 Analyzer Interface Unit

Å Lower power consumption. 

Å Improved temperature measurement with sensor embedded in the spar

Å Calibration information stored in sensor head



Performance ςCO2



Performance ςH2O



Consistent Performance Across the Full 
Temperature Range



Lower Power

ÅNow, operation is 
typically 4-5 watts



Sonic Anemometers

LI-COR Systems integrate with:

ÅGill, CSI, RM Young, MetekΧ

ÅProvide u, v, w, Tsonic, and diagnostics

ÅDigital (Serial) or Analog output



Sensor Arrangement

ÅAcceptance angles, alignment, flow distortion and sensor separation



Points to rememberé

Many of the location requirements follow 
directly from the EC equations and are 
intended to satisfy the assumptions made 
during derivations:
ÅRepresent the ecosystem/area of interest 
ÅLarge enough: sufficient fetch/footprint 
ÅTerrain is reasonably flat and uniform 



What is the prevailing wind direction?



Determining prevailing wind direction
Windrose

http://mesonet.agron.iastate.edu/sites/locate.php

http://mesonet.agron.iastate.edu/sites/locate.php


[ƻŎŀǘƛƴƎ ǘƘŜ ǘƻǿŜǊΧ



Sonic designs and acceptance angles

C-clamp Omnidirectional



360 degrees

(+/-)  2-to-5 degrees

Prevailing Wind

Directions

Omni-directional alignment



C-Clamp alignment

Prevailing Wind

Directions

+/- 170 degrees



Points to rememberéthe órules-of-thumbô
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Sensor 
separation
ÅPhysical separation 

between anemometer 
and analyzer should as 
small as possible, but
should not be to close 
where the analyzer 
distorts flow through 
the sonic.



Sensor separation

- Relative to the 
center point of 
the measurement 
volume

- Measured relative 
to the sonic



Sensor separation
Horizontal: 

10 to 30 cm



Sensor separation

Vertical: 
- 0 cm when close to the 

canopy/ground

- Scalar sensors lower than the 
sonic high above the canopy

- When sampling volume is 
large relative to sonic, ensure 
they over lap



Fittings and pipes are 
used to get appropriate 
separations



Deploying the instruments

ÅWhy are all the LI-7500 Analyzers at an angle?



Deploying the instruments

ÅOrienting the LI-7500RS

~15 degrees



New Mounting device

ÅCombined

ÅOmnidirectional

ÅEase-of-use

ÅFlexibility



Measurements and Computations

ÅIntegration of 
Biomet data from 
Loggers



Slow Sensors (Biomet)

ÅSeveral types of sensors from several manufacturers

ÅtǊƻǾƛŘŜ !ƛǊ ¢ŜƳǇŜǊŀǘǳǊŜΣ wŜƭŀǘƛǾŜ IǳƳƛŘƛǘȅΣ wŀŘƛŀǘƛƻƴ ΧΦ

ÅOutput varies by sensor mostly analog some digital (SDI-12)



Data Collecting and Processing Components

Biomet Interface (Biomet Data loggers):

ÅSutron- 9210

ÅCSI - CR1000, CR3000, CR6



Typical Components in Biomet Enclosure

Relay

Terminal 

Blocks

Power Strip
Circuit 

Breakers

Terminal 

Blocks



Integrate the Biomet System

ÅInstall the Sensors 
(as per Installation 
Guides) and connect 
them to the Logger.



Typical Program

ÅSamples 18 analog channels 
and 1 digital channel

ÅSamples every 5 seconds

ÅLogs every minute

ÅTransmits data via Ethernet



Biomet System Integration

ÅBiomet Sensors should be installed 
and integrated.

ÅCable lengths (Tripod or Tower)

ÅThe level of integration depends on 
the Biomet System.



Canopy

SWC_1_1_1

TA_1_1_1
RH_1_1_1PPFD_1_1_1 LWin_1_1_1, LWout_1_1_1

SWin_1_1_1, SWout_1_1_1

Ts_1_1_1

SWC_1_2_1Ts_1_2_1

SWC_1_3_1Ts_1_3_1

SHF_1_1_1 SHF_2_1_1 SHF_3_1_1

P_1_1_1

PPFD_1_2_1

TA_1_2_1
RH_1_2_1

P_1_2_1

Biomet Nomenclature

= Air Temperature and Relative Humidity (Ta, RH)

= Soil Heat Flux (SHF)

= Soil Moisture, Temperature, Salinity

= Total Precipitation

= PAR Quantum Sensor

= 4-Component Net Radiometer

VariableName_H_V_R

Horizonal 
position Vertical 

position

Replicate 
number

http://www.licor.com/env/products/eddy_covariance/LI-7500A


Integrating CSI Biomet

ÅCR1000, CR3000 require Ethernet interface NL-121

ÅProgram must be compatible with EddyPro/LI-COR nomenclature

Å https://licor.boxenterprise.net/s/y4gseu1o899brj2gmjksgfdtw1h6w72y

Supported Dataloggers

CSI - CR1000, CR3000, CR6

https://licor.boxenterprise.net/s/y4gseu1o899brj2gmjksgfdtw1h6w72y


Measurements and Computations

ÅRecording the data

ÅSmartFluxfor 
automated, on-site, 
real-time, fully-
processed flux 
computations (with 
EddyPro)



Data Collecting and Processing Components

LI-7550 Analyzer Interface Unit

ÅData integration and logging

Å16 GB USB drive

Å.ghg files

ÅEmbedded software

ÅGHG embedded



Data management

ÅEC systems generate lots of data
Å10 Hz sampling

Å36000 records of raw data per hour Ą 864,000 per day Ą 3x108 per year!



EddyProData Processing software..



EddyPro®Highlights

ÅOver 5,500 downloads in 176 countries

ÅFlux networks have adapted EddyPro®as a standard software for data 
processing

ÅAvailable for free download from LI-COR www.licor.com/eddypro

http://www.licor.com/eddypro


Available Options in EddyPro®

www.licor.com/eddypror.com/eddypro 



Available Options in EddyPro® - continued

www.licor.com/eddypro 



Data Collecting and Processing Components

SmartFlux2 and 3SmartFlux



The SmartFluxSystem
Χ ōǊƛƴƎǎ 9ŘŘȅtǊƻ®to your site

ÅSmartFluxuses EddyPro®processing 
engine at the site and in real-time

ÅIncludes ALLthe corrections and 
processing options listed

ÅSmartFlux2 and 3 - Digital Sonic Data 
Acquisition



How does it all come together?

LI-7500A/RS

E
m

b
e

d
d

e
d

 
F

ir
m

w
a

re
 (

O
S

)

Sonic 

Anemometer

DSP

LI-7550

U
S

B

D
ri
v
e

Analog

Dedicated

Analog

Biomet 

System

ADCDAC

E
th

e
rn

e
t 

S
w

itc
h

SmartFlux

Ethernet



SmartFlux2: Specifications

ÅSerial Ports for digital connection of 
Sonic Anemometer



SmartFlux2: Specifications

ÅSerial Ports for digital connection of 
Sonic Anemometer

ÅGPS used for PTP synchronization
ÅGeographical information



SmartFlux2: Specifications

ÅSerial Ports for digital connection of 
Sonic Anemometer

ÅGPS used for PTP synchronization
ÅGeographical information

ÅAnother USB drive
ÅSecondary back-up

ÅCan place at base of tall tower



How does it all come together with SmartFlux 2?
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How does it all come together with SmartFlux 3?

LI-7500DS
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Data Flow in the System ςLI-7550

High Speed Data 
and Metadata

Logging

LI-7200/RS or

LI-7500A/RS 

(LI-7700)

Biomet Data

and Metadata 
Logging

Biomet Data 
Logger Interface

Net Radiation

Soil Moisture 
etc.

GHG File 
Creation

Combine Files

Compress to 
.GHG format

Send  .GHG files 
to SMARTFlux

Data Processing

SMARTFlux
processes data

Produces fluxes 
and biomet 
averages

Sends output

Keeps raw data 
and output

Data Storage 
on USB 

Raw Data,

Processed 
Data,

Summary 
Data



EddyProis optimized 

for LI-COR GHG data

ά Φ ghgέ ŦƛƭŜǎ 
Raw archives containing four files

High-frequency data
wind, 

gas concentration, temperatures, etc

Flux data 

Flux metadata
Measurement height, 

canopy height ,sensor seperation, etc

Biomet data

Low-frequency data
Radiation, 

soil heat flux, air temperature, etc

Biomet metadata
Variable names, 

units, sampling rates, etc

1

2

3

4

Raw Data



Optional Solutions

ÅSmartFlux2 and 3 now allow you to expand your research even 
ƳƻǊŜΧ



Integrating Soil Flux (or NEE) measurements 
with Eddy Covariance Measurement



LI-8100/8150 Soil Flux System



Measurements and Computations

ÅNEW!

ÅIntegration of Soil 
FluxMeasurements



Measurements and Computations

ÅNEW!

ÅIntegration of 
Digital Camera
(PhenoCam)
Images



PhenoCamintegration



New!Digital Camera 
(PhenoCam) Image Gallery

Mid-day image uploaded 
every day at 12 pm.
tŀǎǘ ŘŀȅΩǎ ƛƳŀƎŜǎ ŀƭǎƻ 
stored.



Weather Station Monitoring and Data 
Management

ÅNEW!

ÅWeather Stations report data 
directly to FluxSuite



Weather Station integration



Data Transfer, Monitoring, and Management

ÅSystem Monitoring

ÅRemote Connection 
and Data Transfer



System Monitoring ςDirect Connection at the Site

ÅLI-7550  + Computer

ÅWindows® Interface



Remote access and communications



System Monitoring ςRemote Connection from 
ƻŦŦƛŎŜΣ ƭŀōΣ ŎƻƴŦŜǊŜƴŎŜ Χ

ÅLI-7550  + Computer

ÅWindows® Interface



System Monitoring ςwŜƳƻǘŜ /ƻƴƴŜŎǘƛƻƴ ŦǊƻƳ ƻŦŦƛŎŜΣ ƭŀōΣ ŎƻƴŦŜǊŜƴŎŜ Χ

ÅLI-7550  + Cell Modem

ÅWindows ®Interface



Satellite can be an option, when no Cell 
Service, or no easy access to IP addresses



System Monitoring



Automatic file transfer



Data Transfer, Monitoring, and Management

ÅFluxSuite

ÅNEW
improvements 
and functionality 
for this Network



FluxSuite Software: Login Screen



Station Monitoring



Detailed View



FluxSuiteTM Software

ÅMonitor ςAnywhere. Any time. Any device.



The fully-integrated System

Weather
Stations



System Configuration

LI-7500RS Interface Software (GHG) 

ÅConfigure LI-7550

ÅConfigure Analyzer and Accessories

ÅConfigure Site Setup and Metadata

ÅConfigure data collection

ÅConnect to other Components

ÅCalibrate analyzer



Windows®Interface Software



Connect Biomet to LI-7550



Connect SMARTFluxto LI-7550



Collect and record metadata
(field-site information)é
ÅNeeded for processing raw data into accurate, 

computed flux values.

ÅCan be done manually and entered during post-
processing.

ÅBetterécan be done at start up in Instrument 
software.

ÅCan easily be read and used by EddyPro and/or 
SMARTflux.



Recording site metadataé



Recording site metadataé



Recording metadataé


