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1. Introduction

EasyFlux® DL CR60P or CRIKXOP is a CRBasic program that enables a CR6 or CR1000X data
logger to collect fully corrected fluxes of CO,, latent heat (H,0O), sensible heat, ground surface
heat flux (optional), and momentum from a Campbell Scientific open-path eddy-covariance
system with optional GPS and energy balance sensors. The program processes eddy-covariance
data using commonly used corrections in scientific literature. Because the number of analog
channels on the CR6 or CR1000X is limited, the program also supports the addition of a VOLT 116
analog input module, which allows expansion to include a full suite of energy balance sensors,
thus enabling the program to calculate the ground surface heat flux and energy closure.
Specifically, the program supports data collection and processing from the following sensors:

Gas analyzer and sonic anemometer (qty 1)

e EC150 with CSAT3A or CSAT3AH
e [IRGASON

GPS receiver (optional, gty 0 to 1)
o GPS16X-HVS
Fine-wire thermocouple (optional, gty 0 to 1)

e FWO05
e FW1
e FW3

Biometeorology (biomet) and energy balance sensors (optional)

» Air temperature/relative humidity (RH) probe (qty 0 to 1)
°© HMP155A
o EE181
° HygroVUE™10
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» Radiation measurement instrument
° Option1
B (CS301or CS320 pyranometer (qty O to 1)
® (CS310 quantum sensor (qty 0 to 1)
® SI-111infrared radiometer (qty 0 to 1)
° Option 2

® SN500SS or NROTor CNR4 4-component net radiometers (qty 0 to 1; if using
CNR4, the CNF4 ventilation and heater unit is also supported)

® (CS310 quantum sensor (qty 0 to 1)
TE525MM rain gage (qty O to 1)

TCAV averaging soil thermocouple probe (gty 0 to 3)

Soil water content reflectometer (qty O to 3)
° (CS650
° (CS655

Soil heat flux plate
° Option 1: HFPO1 soil heat flux plate (qgty O to 3)
° Option 2: HFPO1SC self-calibrating soil heat flux plate (qty O to 3)

NOTE:
It may be possible to customize the program for other sensors or quantities in configurations
not described here. Contact Campbell Scientific for more information.

NOTE:

In this manual, "IRGA" refers to either the EC150 or the IRGASON infrared gas analyzer; “sonic
anemometer” refers to either the CSAT3A/CSAT3AH or IRGASON sonic anemometer; and
"FW" refers to a FWO05, FW1, or FW3 fine-wire thermocouple.
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2. Precautions

o EasyFlux DL CR60OP or CRTKXOP requires the CR6 to have operating system (OS) version
11.01 or newer, the CR1000X to have OS 5.01 or newer, and the EC100 to have OS 8.02 or
newer. Use of a VOLT 116 requires OS 6.01 or newer.

» The program applies the most common open-path eddy-covariance corrections to fluxes;
however, it is the user’s responsibility to determine the appropriateness of these
corrections for their site.

» Campbell Scientific always recommends saving time-series data in the event raw data
reprocessing is warranted. Further, it is the user’s responsibility to determine the quality
and fitness of all data for publication, regardless of whether said data was processed by
EasyFlux DL CR60OP or CRTKXOP or another tool.

 As EasyFlux DL CR60OP or CRTKXOP is not encrypted, the user can view and edit the code;
however, Campbell Scientific does not guarantee the function of an altered program.

3. Installation
3.1 Wiring

The user should install sensors and system components according to the respective product
manuals. For standard program usability, when wiring the sensors to the data logger or to a
VOLT 116, the user should follow the default wiring schemes, along with the type and quantity of
instruments supported by EasyFlux DL CR60OP or CRTIKXOP. Table 3-1(p. 4) through Table 3-13
(p. 14) present the wiring schemes.

An IRGA with an associated sonic anemometer are the only required sensors for the program;
additional sensors described in the following tables are optional. Many of the optional sensors
are wired to a VOLT 116 analog channel expansion module, since the CR6 and CR1000X typically
lack enough terminals on their own for a full energy balance sensor suite. If one or more of the
optional sensors are not used, the data logger terminals assigned to those sensor wires should
be left unwired.
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NOTE:

If the standard data logger program is modified, the wiring presented in Table 3-1 (p. 4) may
no longer apply. In these cases, refer directly to the program code to determine proper
wiring.

3.1.1IRGA and sonic anemometer

An open-path IRGA and sonic anemometer must be connected to the EC100 electronics, and the
EC100 must be wired to a CR6 or CR1000X data logger for EasyFlux DL CR60P or CRTKXOP to be
functional. Table 3-1(p. 4) shows the default wiring for these sensors.

Table 3-1: Default wiring for IRGA and sonic anemometer

Wi R R1000X
Sensor Quantity |.re. Color c 6 ¢ 090
description terminal terminal
SDM data Green U9 C5
SDM clock White u10 Cé
IRGASON or
EC150/CSAT3A or SDM enable | Red/brown U c7

CSAT3AH (from G (power G (power

Signal ground Black

EC100) ground) ground)
L L
Shield Clear AG + (analog |AG %+ (analog

ground) ground)

— RS-485 A— Brown C1 C1/C3%/
eating

controller! with 1 RS-485 B+ White C2 C2/C4%/
CSAT3AH

Signal ground Black RG RG

1/Heater temp/RH probe cable to controller Temp/RH port, CSAT3H heater cable to controller Heater port, and
CSAT3AH chassis temperature cable to controller Chassis port.

2/C1 and C2 are used if GPS is not an option; C3 and C4 are used if any SDI sensor is an option. If both GPS and SDI
sensors are options, an MD485 is needed for communication between the heating controller and data logger
using a CS I/O port. For more information, please contact Campbell Scientific.

3.1.2 VOLT 116 module

Due to the limitations on channel count of the CR6 or CR1000X, a VOLT 116 module is required
when using a fine-wire thermocouple, any of the radiation sensors except the SN500 and CS320,
or any of the soil sensors. If using a VOLT 116, prepare the instrument as follows:
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1. Connect the module to a 10-32 VDC power source.

2. Launch the Campbell Scientific Device Configuration Utility software (v2.12 or newer) and
select VOLT 100 Series among the list of GRANITE devices. If this is the first time connecting,
follow the instructions on the main screen to download the USB driver to the computer.

3. Select the appropriate COM port and click Connect.
4. Once connected, a list of settings is shown. Navigate to the bottom setting, CPI Address.
Change this value to 1. Click Apply and exit the software.

5. Use a CAT5e or CAT6 Ethernet cable (included with the VOLT 116) to connect the CPI port
on the module to the CR6 or CR1000X CPI port.

3.1.3 GPS receiver

A GPS receiver such as the GPS16X-HVS is optional but will keep the data logger clock
synchronized to GPS time. If the CR6 or CR1000X clock differs by one millisecond or more,
EasyFlux DL CR60P or CRTKXOP will resynchronize the data logger clock to match the GPS. The
GPS receiver also calculates solar position. Table 3-2 (p. 5) shows the default wiring for the

GPS16X-HVS.

Table 3-2: Default wiring for GPS receiver

Quantity Wire description terCan{i6naI fiﬁ?n?
PPS Grey U1 C1
XD White U2 c2
Power enable ground Yellow G G
GPS16X-HVS Oorf Rx data Blue G G
Shield Clear AG+ AG+
12V Red 12V 12V
Power ground Black G G

3.1.4 Fine-wire thermocouple

Several models of fine-wire thermocouple sensors are available that can be integrated with the
IRGA and sonic anemometer for direct measurements of sensible heat flux. EasyFlux DL CR6OP
or CRTKXOP can support from zero to one fine-wire thermocouple with the IRGA and sonic
anemometer. Table 3-3 (p. 6) shows the available types and default wiring for adding a fine-wire

thermocouple.
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Table 3-3: Default wiring for fine-wire thermocouple

Quantity Wire description (@] e]g VOLT 116 terminal

Signal Purple Diff 15H
FWO5, FW1, or FW3 Oor1 Signal reference Red Diff 15L
Shield Clear AG <+

3.1.5 Temperature and relative humidity probe

EasyFlux DL CR60OP or CR1KXOP can support from zero to one temperature and relative humidity
probe with the IRGA and sonic anemometer. The default wiring for the HMP155A, EE181, and
HygroVUE™10 is shown in Table 3-4 (p. 6).

NOTE:
The three options for a temperature and relative humidity probe are the HMP155A, EE181,

and HygroVUE™10. For details and specifications of these probes, visit www.campbellsci.com
' The physical wiring to the CR6 or CR1000X data logger is the same for HMP155A and
EE181; however, the colors of the wires may differ, so EE181 sensor wire colors are noted by
italic text in Table 3-4 (p. 6).

Table 3-4: Default wiring for temperature and relative humidity probe

. Wire CR6 CR1000X
Probe Quantity . Color : .
description terminal terminal
Temp signal | Yellow/yellow u7 7H
RH signal Blue/blue us 7L
0or1 Temp/RH
signal White/black GV G
HMP155A/ | (cannot be used g
EE181 with reference
HygroVUE™10) Shield Clear/clear AG < AG+
Power Red/red +12V +12V
Power ground| Black/black G G
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Table 3-4: Default wiring for temperature and relative humidity probe
Wire

CR1000X

CR6

Probe uanti . : )
Q ty description terminal terminal
Temp/RH .
. r'?; . White u7 c3
Oorfi 9
Temp/RH
HygroVUETM1O ((.:annOt be used f p/ Clear AG+ AG+
with HMP155A or| rererence
EE181) Power Brown 12V 12V
Power ground Black G G
1/Due to terminal constraints, the temp/RH probe is a single-ended (SE) voltage measurement. As an SE
measurement from a sensor that is powered continuously, the signal reference and power ground leads should
both be wired to ground (G).

3.1.6 Radiation measurements, Option 1

Two options are available for making radiation measurements with EasyFlux DL CR60OP or
CRTKXOP. The program can support any combination of the four sensors described in Table 3-5
(p. 7). Alternatively, it can support one of the three types of 4-component radiometers described
in Table 3-6 (p. 9). Table 3-5 (p. 7) gives the default wiring for Option 1. Table 3-6 (p. 9) shows the

details of the default wiring for Option 2.

Table 3-5: Default wiring for radiation measurements, Option 1

VOLT 116 terminal

Sensor Quantity Wire description I
Signal White Diff 10H
CS301
Oorfi Signal reference Black Diff 10L
pyranometer
Shield Clear AG+
SDI-12 signal White CR6 or CR1000X C3
5320 digital Signal reference Blue CR6 or CR1000X AG +
thermopile Oor Shield Clear CR6 or CR1000X AG +
pyranometer Power Red CR6 or CRI000X 12V
Power ground Black CR6 or CR1000X G
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Table 3-5: Default wiring for radiation measurements, Option 1

VOLT 116 terminal

Sensor Quantity Wire description I
CS310 Signal White Diff 8H
quantum Oorfi Signal reference Black Diff 8L
Sensor Shield Clear AG+
Target temp signal Red Diff 11H
Target temp reference Black Diff 11L
S|-111 infrared Shield Clear AG+
radiometer dort Sensor temp signal Green Diff 12H
Sensor temp reference Blue AG+
Voltage excitation White X3

3.1.7 Radiation measurements, Option 2

Three models of 4-component net radiometers are compatible with the EasyFlux DL CR60P or
CRTKXOP program: SN500SS, NRO1, and CNR4. However, due to limitations in channel numbers
and computation procedures, only one model can be used at a time. The default wiring for each
of the 4-component net radiometers is shown in Table 3-6 (p. 9). Table 3-9 (p. 11) and Table 3-10
(p. 12) give information on adding an optional CNF4 ventilation and heater unit to the CNR4
4-component net radiometer.

A CNF4 ventilation and heater unit may be used with the CNR4 4-component net radiometer for
more accurate radiation measurements. The CNF4 requires a solid-state relay to control the
ventilator and heater. An A21REL-12 4-channel relay driver must be ordered (sold separately) and
installed in the system enclosure just below the VOLT 116 module. Table 3-7 (p. 10) lists the wiring
connections needed to power and control the A21REL-12. Table 3-8 (p. 11) lists the wiring for the
CNF4.

A CABLE3CBL-1 or similar 3-conductor 22 AWG cable is recommended for connections from the
A21REL-12 to the VOLT 116, and a CABLEPCBL-1 or similar 2-conductor 16 AWG power cable is
recommended for power connections from the A21REL-12 to the DIN rail terminal block.
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Table 3-6: Default wiring for radiation measurements, Option 2

. VOLT 116 terminal
. Wire ;
Quantity descriotion (unless otherwise
P indicated)
SDI-12 White CR6 or CR1000X C3
SN>0055 Shield Clear | CR6 or CRI000X AG +
4-component Oorf1
net radiometer Power Red CR6 or CR1000X 12V
Power ground Black CR6 or CR1000X G
Pyranometer up signal | Red (cbl 1) Diff 9H
Pyranometer up Blue (cbl 1) Diff 9L
reference
Pyranometer down signal | White (cbl 1) Diff 10H
Pyranometer down Green (bl 1) Diff 10L
reference Jump to 9L
Pyrgeometer up signal | Brown (cbl 1) Diff 11H
Pyrgeometer up Diff 11L
reference Yellow (cbl) Jump to 10L
Pyrgeometer down signal | Purple (cbl 1) Diff 12H
NROT1 _
F Oor1 Pyrgeometer down Grey (cbl 1) Diff 12L
) reference Jump to T1L
net radiometer
PT100 signal White (cbl 2) Diff 4H
PT100 reference Green (cbl 2) Diff 4L
Current excite Red (cbl 2) X1
Current return Blue (cbl 2) AG £
Shields Clear AG+
Heater power Brown Swi12-1"
Heater ground Yellow G
Ground Purple/pink G
Shield Grey AG+

EasyFlux® DL CR60P or CRIKXOP
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Table 3-6: Default wiring for radiation measurements, Option 2

. VOLT 116 terminal
. Wire ;
Quantity descriotion (unless otherwise
P indicated)
Pyranometer up signal Red Diff 9H
Pyranometer up Blue Diff 9L
reference
Pyranometer down signal White Diff 10H
Pyranometer down Diff 10L
Black
reference Jump to 9L
Pyrgeometer up signal Grey Diff 11H
CNR4 Pyrgeometer up vellow Diff 11L
4-component Oord reference Jump to 10L
net radiometer
Pyrgeometer down signal Brown Diff 12H
Pyrgeometer down Green Diff 12L
reference Jump to T1L
Thermistor signal White Diff 4H
Thermistor V excite Red X1
Thermistor reference Black AG+
Shields Clear AG+

1/Use CR6 or CR1000X SW12-1and G if self-calibrated soil heat flux plate is used.

Table 3-7: A21REL-12 wiring with CNF4

A21REL-12 terminal Connecting terminal Cable Color
+12V DIN rail terminal block: 12V CABLEPCBL-1 Red
Ground DIN rail terminal block: GND CABLEPCBL-1 Black
CTRLA1 VOLT 116 SW5V #1 CABLE3CBL-1 Red
CTRL2 VOLT 116 SW5V #2 CABLE3CBL-1 Black
CTRL3 VOLT 116 SW5V #3 CABLE3CBL-1 White

EasyFqu® DL CR60OP or CR1IKXOP 10



Table 3-8: Default wiring for CNF4
Quantity Wire description
Tachometer output Green CR(;SSOL:ZPZ
Tachometer reference Grey CR6 or CR1000X AG +
Ventilator power Yellow A21REL-12 RELTNO
CNF4 Oor1(onlyif Ventilator ground Brown A21REL-12 REL G
a CNR4 is used)
Heater #1 power White A21REL-12 REL2 NO
Heater #1 ground Red A21REL-12 REL G
Heater #2 power Black A21REL-12 REL3 NO
Heater #2 ground Blue A21REL-12 REL G

3.1.8 Precipitation gage

EasyFlux DL CR60OP or CR1KXOP can support a from zero to one TE525MM tipping-bucket rain
gage or similar precipitation gage. The default wiring for a precipitation gage is shown in Table
3-9 (p. 11).

Table 3-9: Default wiring for precipitation gage

Sensor Quantity Wire description Color CR.6 CR1O(.)OX
terminal terminal
TES25MM Pulse output Black ué P1
tipping-bucket Oorf Signal ground White AG+ AG+
raih gage Shield Clear AGL AGL

3.1.9 Soil temperature

The TCAV is an averaging soil thermocouple probe used for measuring soil temperature.
EasyFlux DL CR60OP or CR1KXOP can support up to three TCAV probes. The order of wiring,
however, is important. If only one TCAV probe is used, it must be wired as described for TCAV #1
in Table 3-10 (p. 12). An additional TCAV probe would be wired according to TCAV #2 in Table 3-
10 (p. 12).
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CAUTION:
If one or two TCAV probes are used and are wired to terminals 2H and 2L as a starting

measurement channel (leaving terminals TH and 1L empty), the data logger will automatically
assign TCAV measurements according to the number of TCAV probes.

Table 3-10: Default wiring for soil thermocouple
Sensor Quantity Wire description VOLT 116 terminal

Signal Purple Diff 1H/2H

TCAV #1 Signal reference Red Diff 1L/2L
Shield Clear AG <+
Signal Purple Diff 2H/3H

TCAV #2 0to3 Signal reference Red Diff 2L/3L
Shield Clear AG+
Signal Purple Diff 3H

TCAV #3 Signal reference Red Diff 3L
Shield Clear AG+

NOTE:
The CS650 or CS655 sensors also measure soil temperature. If the CS650 or CS655 sensors

are used but no TCAV probes are used, EasyFlux DL CR60OP or CRTKXOP will use soil
temperature from the CS650 or CS655 to compute ground-surface heat flux. If available, soil
temperature data from the TCAV probe is preferred because it provides a better spatial
average. See wiring details for these sensors in Table 3-11 (p. 13).

3.1.10 Soil water content reflectometers

EasyFlux DL CR60OP or CRTKXOP supports zero or one of two models of soil water content
reflectometers: CS650 or CS655, and up to three of the one selected model are supported. The
default wiring for each is shown in Table 3-11 (p. 13).

CAUTION:
If only one soil water content reflectometer is being used, the user should wire it according to

the first sensor as described in Table 3-11 (p. 13). If only one sensor is being used but is wired
according to the second or third sensor, EasyFlux DL CR60OP or CRTKXOP will record no soil
water content measurements.
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Table 3-11: Default wiring for soil water content reflectometers

Sensor

Quantity

CSe50/
CS655
#1

CS650/
CS655
#2

CS650/
CS655
#3

Oto3

Wire description terCr:isn al feizrl;)?nz)l(
SDI-12 data Green u3 C3
SDI-12 power Red +12V +12V
SDI-12 reference Black G G
Shield Clear G G
Not used Orange AG+ AG+
SDI-12 data Green U3 C3
SDI-12 power Red +12V +12V
SDI-12 reference Black G G
Shield Clear AG <+ AG+
Not used Orange G G
SDI-12 data Green U3 C3
SDI-12 power Red +12V +12V
SDI-12 reference Black G G
Shield Clear AG+ AG+
Not used Orange G G

3.1.11 Soil heat flux plates

EasyFlux DL CR60OP or CR1KXOP can support from zero to three standard (non-self-calibrating)

soil heat flux plates. The default wiring for the standard soil heat flux plates is shown in Table 3-12

(p. 14).

EasyFqu® DL CR60OP or CR1KXOP

13



Table 3-12: Default wiring for non-self-calibrating soil heat flux plates
Quantity Wire description VOLT 116 terminal
Signal White Diff 5H
HFPO1 #1 Signal reference Green Diff 5L
Shield Clear AG+
Signal White Diff 6H
HFPO1 #2 Oto3 Signal reference Green Diff 6L
Shield Clear AG+
Signal White Diff 7H
HFPO1 #3 Signal reference Green Diff 7L
Shield Clear AG+

3.1.12 Self-calibrating soil heat flux plates

EasyFlux DL CR60OP or CR1KXOP can also support from zero to three self-calibrating soil heat flux
plates. The default wiring for the self calibrating soil heat flux plates is shown in Table 3-13 (p. 14).

Table 3-13: Default wiring for self-calibrating soil heat flux plates
Quantity Wire description VOLT 116 terminal
Signal White Diff 5H
Signal reference Green Diff 5L
Shield Clear AG <+
Heater signal Yellow Diff 13H
AFPOTSC#1 Heater reference Purple Diff 13L
Shield Clear AG+
Heater power Red sw12-1"
Power reference Black G
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Sensor

HFPO1SC #2

HFPO1SC #3

Oto3

Table 3-13: Default wiring for self-calibrating soil heat flux plates
Quantity

Wire description VOLT 116 terminal
Signal White Diff 6H
Signal reference Green Diff 6L
Shield Clear AG+
Heater signal Yellow Diff 14H
Heater reference Purple Diff 14L
Shield Clear AG <+
Heater power Red SwW12-1V/
Power reference Black G
Signal White 7H
Signal reference Green 7L
Shield Clear AG <+
Heater signal Yellow Diff 16H
Heater reference Purple Diff 16L
Shield Clear AG+
Heater power Red Sw12-21/
Power reference Black G

1/The SW12 ports on the VOLT 116 are limited to 200 mA output, so no more than two HFPO1SC sensors may be
connected to each port. The user should connect heater power wires from HFPO1SC #1 and #2 to SW12-1and
connect heater wires from HFPO1SC #3 to SW12-2.

4. Operation

Operating EasyFlux DL CR60OP or CRTKXOP requires the user to enter or edit certain constants
and input variables unique to the program or site. Constants are typically edited only once upon

initializing the program. Site-specific variables are edited upon initial deployment and also

periodically as site conditions change (for example, canopy height adjustments throughout a

growing season). Set constants in CRBasic Editor and load program (p. 16) gives details on editing

constants; Enter site-specific variables with data logger keypad or LoggerNet (p. 19) gives details
on editing variables.

EasyFqu® DL CR60OP or CR1KXOP
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Typical operation also includes periodic zeroing and spanning of the IRGASON or EC150 gas
analyzer.

4.1 Set constants in CRBasic Editor and load
program

Before operating the station, values for configuration constants should be verified in the
program code.

Once the program is open in CRBasic Editor, find the section entitled USER-DEFINED
CONFIGURATION CONSTANTS, followed by the heading Start of Constants
Customization Section (see Figure 4-1[p. 18]). Review the constants in this section and
modify as needed. If locating the correct lines of code is difficult, search the program for the
word “unique”, which will locate all lines of code containing constants that need to be verified.
Look for the text comments on the right side of each line of code for more explanation of the
constant. Generally, the constants fall into four categories:

1. Program function constants

These constants determine the timing of code execution, frequency of writing to output

tables, memory allocation, and more. In most cases, the default constants for these values

can be maintained.

Of specific note, if the program function constant ONE_FULL_TABLE is set to TRUE, all the
intermediate and auxiliary measurements will be included as data fields in the main FLUX_
CSFormat output table, rather than being in a separate output table called FLUX_NOTES.

For more information, see Output tables (p. 35).

2. Sensor selection constants

All sensor selection constants begin with the prefix SENSOR. The value is set to TRUE in the

constant table if the system includes the sensor. For example, if a system has a fine-wire
thermocouple, the constant SENSOR_FW should be set to TRUE. When set to TRUE, the
wiring in Table 3-13 (p. 14) will apply to the sensor, and the data from that sensor will be
included in the data output tables.

If a sensor is not used, ensure the constant is set to FALSE.
3. Sensor quantity constants

The value for these constants indicates the number of each type of sensor in the system.
For example, if three soil heat flux (SHF) plates are being used, the constant NMBR_SHF
would be set to 3.

EasyFqu® DL CR60OP or CR1KXOP
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4. Sensor calibration constants

Some sensors have unique parameters for their measurement working equations (for
example, multipliers and/or offsets for linear working equations) that are used to convert
raw measurements of voltage into the values applicable in analysis. Typically, these
parameter values are found on the calibration sheet from the original manufacturer of the
sensor. For example, if a CS301 pyranometer is being used, a unique multiplier is set in the
following line of code: Constant PYRAN_MULT = 5.The comments in the code explain
that the value entered is the sensor multiplier provided in the CS301 calibration sheet.

NOTE:

Constants relating to a particular sensor have been grouped together with the sensor
selection constant at the beginning, such that if the sensor selection constant is set to FALSE,
then the other constants for that sensor may be ignored. For example, all constants dealing
with the temp/RH probe are grouped together with the SENSOR_T_RH constant at the top. If
a temp/RH probe is not being used, SENSOR_T_RH should be set to FALSE, thereby
conditionally excluding the next four constants dealing with multipliers and offsets in the
program.

After all constants are verified, the user should save the program under a new or modified file
name to keep track of different program versions. Finally, send the program to the CR6 or
CR1000X using LoggerNet or PC400 user interface software.
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File Edit WView Search Compile Template Instruction Goto Window Tools Help

RHHEA| 0o tEEanssBaR K rrnny e

) ®

'Start of Constants Customization Section
ConstTakle (Const Table)

(8]

=

3 T+ PROGRAM FUNCTION CONSTANTS

5 | Const SCN INTV = 50 'Unigue: measurcsmsnt rate (ms): 40 ms {856 Hz), 501

& | Const SLEW_SCN_INTV = 5000 'Unique: slow seqguence measursment rats (ms) >3000

7 | Const OUTPUT INTV = 30 ‘Unique: online flux data output interval (minutes

8 | Const DAY FLUX CRD =30 'Unigue: number of days of Flux AmeriFluxFormat, F.
Const DAY TSRS CRD = 'Uniqu number of days of Time Series |table data

Const NTCH FRQ SLW As Long =50
Const ONE FL TABLE As Boolean = FALSE

slowvsequence analog measurement integrati

whether or not all half-hourly or hourly .

13 "4 GAS ANALYZER AND SONIC ANEMOMETER
14 | Const IRGASON Ls Boolean = FALSE 'Unigue: IRGASON. TRUE as default. If TRUE, CSAT3A
15 | Const CSAT3A EC150 43 Boolean = TRUE 'Unique: CSAT3A + EC150. FALSE as default. If TRUE
16 | Const 50M CLCE SFPD A5 Long = 30 'Unique: default 5DM clock speed (uS). May need to
Const EC1005DM ADR 4s Long =i 'Unigue: 5DM address for EC100 (1 as default).
Const BANDWIDTH =110 '"Unigue: in Hz. For spectral analysis, |set to 1/2
#If ECSATSA_ECIEO} Then
Const CSAT TYP 34 As Boolean = TRUE 'Unigue: CSAT3AH (heated sonic ansmomeitisr). If TR
21 | #EndIf
"4 GPS
24 | Const SENSOR GPS Ls Boolean = TRUE 'Unique: GPS1&6X-HVS GPS receiver with ilntegratsd a.
25 | Const UTC OFST i | 'Unigque: The local standard time, in houprs, from U
26
27 '+ PERIPHERAL
5 | Const CDM VOLT 116 As Boolean = TRUE 'Unigue: A CDM-A/VOLT11¢6 is being used with the Cl
#If fCDM_VGLT_llS} Then
Const SN_CDM_VOLT As Long = 1025 'Unique: CDM-4/VOLT116 serial number.
Const MODEL CDMVLT = VOLT11lé& 'Unique: CDM-A/VOLT Modsl.
32 | Comst CPI CDM VOLT &4s Long =l g: CPI address for CDM-A/VOLT11E.
33 | Comst CPI DEVICE Ls String = "VOLT1le" 'Unigqus: CDM-A/VOLT116 moduls name or [identifier.
34 | #EndIf
35
36 '+ FINE WIRE THERMOCOUPLE
37 | Const S5SENS0R FW 4As Boolean = TRUE 'Unique: FW0R, FW1, FW3, or other fine wire thermo
38
39 '+ TEMP/RH PROBE
40 | Const SENSOR HYGRCO As Boolean = FALSE 'Unique: HygroVUE1(Q temperaturs and relative humid
41 | Const SENSOR T RH As Boolean = TRUE 'Unigus: HMP155A or EE08: temperature and relative
G
Sl
i
45 | EndConstTable
46 5

'End of Constants Customization Section

Figure 4-1. Example screen from CRBasic Editor showing
user-defined configuration constants.
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4.2 Enter site-specific variables with data
logger keypad or LoggerNet

After the eddy-covariance station is installed and the data logger is running the program,
connect a CR1000KD keyboard/display to the CR6 or CR1000X CS I/O port to view a custom
menu of station-specific variables (Figure 4-2 [p. 20]). Use this menu to enter, view, and modify
these variables. Use the up and down arrow buttons to navigate to different variables. Press Enter
to select a variable or to set a new value after typing it. Press Esc to return to the previous menu.

Figure 4-2 (p. 20) depicts the structure of the custom menu. Bypass the custom menu to interact
directly with the data logger through the data logger default menus. To bypass the custom
menus, select System Menu. If no CR1000KD is available, these variables may be viewed and
edited using the LoggerNet connect screen numeric display of variables from the Public table.
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System Control
Site Var Settings >
Instrument Settings >
On-Site Zero & Span >

Site Var Settings:
Meas Height
Surface Type
Canopy Height
d, 0 =auto
70, 0 = auto
GPS Height v
Bulk Density 2
C dry soil
HFP Depth ¥
IRGA Coord x ¥
IRGA Coord y ¥
FW Coord x %
FW Coord y %
FW Dim #
Sonic Azmth
Latitude
Hemisph_NS
Longitude
Hemisph EW
Altitude
Planar Fit Alpha
Planar Fit Beta
Footprt Dist Intrst

»| Surface Type:
CROP

GRASS
FOREST
SHRUB
BARELAND
WATER
ICE

—»| Planar Fit Alpha:
<60 or 2300
>60 & <170
>170 & <190
2190 & <300

—®| Planar Fit Beta:
<60 or 2300
>60 & <170
>170 & <190
=190 & <300

Footprt Dist Intrst:

<60 or 2300

>60 & <170
>170 & <190

Instrument Settings:
Change Press Source
BB, UB, EB
Switch IRGA Power

POWER_ON, POWER_OFF

Switch IRGA Heater

HEATER_AUTO, MAX, OFF

Select T for CO2
FAST_ON, FAST_OFF

Shadow Correction
CORR_ON, CORR_OFF

CSAT3AH Heating Ctrl

v

>190 & <300

4’| Set: TRUE, FALSE |

DL
—FI Set: TRUE, FALSE |
[ ]
[ ]

Note: Optionally for ¥GPS;

2HPF01/5C, CS65X, and/or TCAV;
¥EC150; “FW05, FW1, or FW3;

SICSAT3AH; and YHMP155A,
EEO8, or HygroVUE10.

On-Site Zero & Span:
C0O2 & H20 Zero
Set Zero
€02 Span
Spn CO2 pmol
Set CO2 Span
CO2_mixratio
H20 Span
Spn H20 T_DP
Set H20 Span
H20_mixratio
Msurd T_DP C
T_DP Probe C %
Reset zro/spn coefs
Reset CO2 zro coef
Status
Reset CO2 spn coef
Status
Reset H20 zro coef
Status
Reset H20 spn coef
Status

——————»| Set: TRUE, FALSE
—————®»| Set: TRUE, FALSE

——¥| Set: TRUE, FALSE

————®| Set: TRUE, FALSE

+| Set: TRUE, FALSE |

| Set: TRUE, FALSE
|-———®| Set: TRUE, FALSE

Figure 4-2. Custom keypad menu, arrows indicate submenus.
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Before fluxes are processed correctly, the user must go through each station variable and set or
confirm the assigned value. Table 4-1 (p. 21) gives short descriptions of each station variable.

Table 4-1: Station variables with descriptions

Station variable

Units

Default

Description

Name of variable in
Public table
(if no CR1000KD is
available)

Height of the center of the

Programmatic approach to
determining footprint
characteristics (p. 140).

Meas Height - 5 eddy-covariance sensor height_
measurement volumes measurement
above ground.

Type of surface at the
: surface_type
measurement site; used to
estimate displacement 1=CROP
) P ~ |2=GRaASS
height (see Aerodynamic 3 = FOREST
Surf Type adimensional | GRASS |height [p. 103]) and ) ~ SURLR
roarammat spproacto |3 = BARELAND
SRR 6 = WATER
determining footprint 7 ICE
characteristics [p. 140)). -
, Average height of the :
Canopy Height m 0.5 canopy. height_canopy
Displacement height; set to
f ;
d m 0 (Auto) 0 for program to auto . |displacement_user
calculate. See Aerodynamic
height (p. 103).
Roughness length; setto 0
for program to auto-
Iculate.
2, m 0 (Auto) calculate. See roughness_user
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Table 4-1: Station variables with descriptions

Name of variable in
Public table
(if no CR1000KD is
available)

Station variable Default Description

Height of the GPS reciever
above the ground surface;
variable is omitted if GPS is
not used.

GPS Height m 1 height_GPS16X

Average bulk density of soil;
Bulk Density kg'm'3 1300 variable is omitted if sol soil_bulk_density
heat flux sensors are not

used.

Specific heat of dry mineral

. -1 soil; variable is omitted if
C_dry_soil Jkg™K 870 . cds
soil heat flux sensors are not

used.

Depth of the soil heat flux
plates; variable is omitted if
soil heat flux plates are not
used.

HFP Depth m 0.08 thick_abv_HFP

Distance along the sonic
x-axis between the sonic
sampling volume and the
gas analyzer sampling
volume. If an IRGASON is
0 for . :
IRGASON: used, this is default to 0; if
IRGA Coord x m 0.04066 " lan EC150 with CSAT3A is separation_x_IRGA
for EC150 used, this defaults to
0.04066, which corresponds
to the EC150 mounting
position closest to the
CSAT3A sonic
measurement volume.
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Table 4-1: Station variables with descriptions

Name of variable in
Public table
(if no CR1000KD is
available)

Station variable Units Default Description

Distance along the sonic
y-axis between the sonic
sampling volume and the
gas analyzer sampling
volume. If an IRGASON is
0 for . .
IRGASON: used, this is default to 0; if
IRGA Coordy m 0.02905 " |an EC150 with CSAT3A is separation_y_IRGA
for EC150 used, this defaults to
0.02905, which corresponds
to the EC150 mounting
position closest to the
CSAT3A sonic
measurement volume.

Distance along the sonic
x-axis between the sonic
sampling volume and fine-
wire thermocouple; variable
is omitted if no fine-wire
thermocouple is used.

FW Coord x m 0.005870 separation_x_FW

Distance along the sonic
y-axis between the sonic
sampling volume and fine-
wire thermocouple; variable
is omitted if no fine-wire
thermocouple is used.

FW Coord y m 0.03259 separation_y_FW

EasyFqu® DL CR60OP or CR1IKXOP 23



Table 4-1: Station variables with descriptions

Station variable

Units

Default

Description

Name of variable in

Public table

(if no CR1000KD is

available)

User selects which fine-wire
thermocouple is being used
to load the appropriate
diameter: 1.27x107> m for

FW Dim m FWO5_DIA [FW05_DIA, 2.54x10> m for |FW_diameter
FW1_DIA, and 7.62x10> m
for FW3_DIA,; variable is
omitted if no fine-wire
thermocouple is used.
: Compass direction in which
: decimal . : o
Sonic Azmth 0 the sonic head (or sonic sonic_azimuth
degrees . . .
negative x-axis) points.
[T decimal 41766 Site latitude in degrees Latitude
degrees north or south.
Site latitudinal hemisphere; |hemisphere_NS
Hemisph_NS | adimensional | NORTH [options are NORTH or 1= North
SOUTH. -1 = South
decimal Site longitude in d
Longitude edma 111.855 e longrtide in degrees Longitude
degrees east or west.
Site longitudinal hemisphere_EW
Hemisph_EW | adimensional |  WEST |hemisphere; options are 1= East
EAST or WEST. -1 = West
Altitude m 1356  |Site altitude. altitude
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Table 4-1: Station variables with descriptions

Station variable

Planar Fit
Alpha

>300

Units

decimal
degrees

Description

Alpha angle used to rotate
the wind when the mean
horizontal wind is blowing
from the sector of 0 to 60°
and 300 to 360° in the sonic
coordinate system (that is,
wind blowing into sonic
head).”

Name of variable in
Public table
(if no CR1000KD is
available)

alpha_PF_60_300

Planar Fit
Alpha

>60 &
<170

decimal
degrees

Alpha angle used to rotate
the wind when the mean
horizontal wind is blowing
from the sector of 60 to 170°
in the sonic coordinate
system (that is, wind
blowing from left and
behind sonic head).”

alpha_PF_60_170

Planar Fit
Alpha

>170

<190

decimal
degrees

Alpha angle used to rotate
the wind when the mean
horizontal wind is blowing
from the sector of 170 to
190° in the sonic coordinate
system (that is, wind
blowing from behind sonic
head).”

alpha_PF_170_190
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Table 4-1: Station variables with descriptions

Name of variable in
Public table
(if no CR1000KD is
available)

Station variable Units Default Description

Alpha angle used to rotate
the wind when the mean
horizontal wind is blowing

Planar Fit =190 decimal from the sector of 190 to

& 0 o . : alpha_PF_190_300
Alpha degrees 300° in the sonic coordinate
<300 o
system (that is, wind
blowing from right and
behind sonic head).”

Beta angle used to rotate
the wind when the mean
horizontal wind is blowing
Planar Fit _or decimal 0 from the sector Qf Oto 60°_ beta PF_60.300
Beta 5300 degrees and 300 to 360° in the sonic
coordinate system (that is,
wind blowing into sonic

head).”

Beta angle used to rotate
the wind when the mean
horizontal wind is blowing
Planar Fit | >60 &|  decimal 0 from the gector of‘60 to 170° beta PF_60 170
Beta <170 degrees in the sonic coordinate
system (that is, wind
blowing from left and
behind sonic head).”
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Table 4-1: Station variables with descriptions

Name of variable in
Public table
(if no CR1000KD is
available)

Station variable Units Default Description

Beta angle used to rotate
the wind when the mean
170 decitra horizontal wind is blowing
Planar Fit g ecma 0 frorln.the secto_r of 170 ’Fo beta PF 170 190
Beta <190 degrees 190° in the sonic coordinate
system (that is, wind
blowing from behind sonic

head).”

Beta angle used to rotate
the wind when the mean
horizontal wind is blowing
Planar Fit =Y decimal from the sector of 190 to
& 0 ) ) . beta_PF 190 300
Beta <300 degrees 300° in the sonic coordinate
system (that is, wind
blowing from right and

behind sonic head).”
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Table 4-1: Station variables with descriptions

Name of variable in
Public table
(if no CR1000KD is
available)

Station variable Units Default Description

Upwind distance of interest
from the station when the
mean horizontal wind is
blowing from the sector of 0
to 60° and 300 to 360° in
the sonic coordinate system
(thatis, wind blowing into

Footprint | <60 sonic head).
Dist of or m 100z Note: Prog ram will report diSt_intrSt_60_3OO
Interest | 2300 the percentage of

cumulative footprint from
within this distance. Default
value is 100x the
aerodynamic height (2); z is
the difference between
measurement height and
displacement height.

Upwind distance of interest
from the station when the
mean horizontal wind is

Footprint :
: >60 & blowing from the sectorof | . .
Dist of <170 m 100z 60 to 170° in the sonic dist_intrst_60_170
Interest

coordinate system (that is,
wind blowing from left and
behind sonic head).
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Table 4-1: Station variables with descriptions

Name of variable in
Public table
(if no CR1000KD is
available)

Station variable Units Default Description

Upwind distance of interest
from the station when the
mean horizontal wind is
blowing from the sector of
170 to 190° in the sonic
coordinate system (that is,
wind blowing from behind
sonic head).

Footprint | >170
Dist of & m 100z
Interest | <190

dist_intrst_170_190

Upwind distance of interest
from the station when the
mean horizontal wind is
blowing from the sector of
190 to 300° in the sonic
coordinate system (that is,
wind blowing from right
and behind sonic head).

Footprint | 2190
Dist of & m 100z
Interest | <300

dist_intrst_190_300

1/Leave all planar fit alpha and beta angles set to 0 to use Tanner and Thurtell (1969) method of double coordinate
rotations.
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Table 4-2: Instrument settings with descriptions

Station variable

Default

Description

Name of variable in
Public table
(if no CR1000KD is
available)

Used to select the barometer to
use for measurements of ambient
pressure.

BB — EC100 on-board basic

press_source

Set IRGA Pwr to FALSE once the
change has been applied.

Select - barometer. 0 =BB
Source UB — User-selected barometer. 1=UB
(The multiplier and offset for this |2 = EB
Change
Pressure user-selected barometer must be
input th h ECMon.
Source input throug on.)
EB — Enhanced barometer.
If the variable Select Source has
been changed, this variable must St e e
Set Source | EALSE be set to TRUE to enablg the = True
change. The program will return 0 = False
Set Source to FALSE once the -
change has been applied.
Used to power down or power on
the gas analyzer head. The EC100
IRGA POWER_ |electronics and sonic loR?AP;pv\?e\Ar/i;n
ON/OFF ON anemometer will continue to be 1 __ Power Off
. powered. Options are POWER_ -
Switch ON or POWER_OFF.
IRGA
Power If the variable IRGA ON/OFF has
been changed, this variable must
Set IRGA be set to TRUE to enable the set_IRGA_power_flg
FALSE . -1 =True
Pwr change. The program will return

0 = False
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Table 4-2: Instrument settings with descriptions

Station variable

Default

Description

Used to enable the automatic

Name of variable in
Public table
(if no CR1000KD is
available)

window heater control by heater
Select HEATER_ |selecting HEATER_AUTO or 0 = Max
Heater AUTO [HEATER_MAX, or to disable the -1 = Off
window heaters by selecting -2 = Auto
Select HEATER_OFF.
IRGA
Heater If the variable Select Heater has
been changed, this variable must <ot heater fl
Set be set to TRUE to enable the ~ -9
FALSE . -1 =True
Selected change. The program will return 0 = False
Set Selected to FALSE once the -
change has been applied.
Used to enable the use of CO,
et [T OO s €02 st
FAST_ON P Y |1 =FAST_ON
CcO2 by fast response sensors. Use is 0= FAST OFF
enabled by selecting FAST ONor |~ -
Spectro_ disabled by selecting FAST_OFF.
scopic _
correction If the variable Select T for CO2 has
h , thi iabl
been changed, this variable must SELCOR o e
Set be set to TRUE to enable the
FALSE . -1 =True
Selected change. The program will return

Set Selected to FALSE once the
change has been applied.

0 = False
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Table 4-2: Instrument settings with descriptions

Name of variable in

: : o Public table
Station variable Default Description (if no CRI000KD is
available)
Used to enable the Kaimal sonic
transducer wind shadowing <hadow corr
Select CORR_ |correction as described in the - COT%R ON
Correction| OFF  |CSAT3B manual. CORR_ON - -
. . 0 = CORR_OFF
enables the correction, while
Shadow CORR_OFF disables it.
Correction If the variable Select Correction
has been changed, this variable
set_shadow_corr_flg
Set must be set to TRUE to enable the
FALSE . —1=True
Selected change. The program will return 0 = False
Set Selected to FALSE once the -
change has been applied.
CSAT3AH
Heating User Ctr] The variable User Ctrl On will turn |CSAT3H_user_ctrl_flg
Ctrl (if on TRUE |off if this variable is changedto  |-1=True
CSAT3AH is FALSE. 0 = False
an option)

Table 4-3: On-site zero and span variables

Name of variable in

On-site zero and span : o Public table
variable Units Default Description (if no CR1000KD is
available)
Set to TRUE after flowing
zero gas through the set_zero_fig
Set Zero adimensional | FALSE g g —1="True

zero/span shroud and

0 = Fal
reaching equilibrium. ase
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Table 4-3: On-site zero and span variables

Name of variable in
On-site zero and span Public table

Units Default Description (if no CR1000KD is

available)

variable

Concentration of span
gas flowing through the
CcOo2 ppm 0 zero/span shroud. It CO2_span_gas
should be on a basis of
dry air.

Span Dew point temperature
Concentrations of the H,O span gas
generated from a dew
T DP deg C 0 point generator. It should|T_DP_span_gas
match the dew point
temperature setting on
the generator.

Set this to TRUE after
flowing CO, span gas set_CO2_span_flg
Set CO2 Span adimensional | FALSE [through the zero/span  |-1=True
shroud and reaching 0 = False
equilibrium.

Set this to TRUE after
flowing H,O span gas set_H20_span_flg
Set H20 Span adimensional | FALSE [through the zero/span  |-1=True
shroud and reaching 0 = False
equilibrium.

Real-time measurement
of CO, molar mixing
ratio (dry basis) as
CO2_mixratio ppm — measured by the gas CO2_mixratio
analyzer. This can be
monitored to know when
equilibrium is reached.
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Table 4-3: On-site zero and span variables

Name of variable in
On-site zero and span Public table

Units Default Description (if no CR1000KD is

available)

variable

Real-time measurement
of H,O molar mixing
ratio (dry basis) as
H20_mixratio ppth - measured by the gas H20_mixratio
analyzer. This can be
monitored to know when
equilibrium is reached.

Real-time measurement
of dew point
Td deg C — temperature as T_DP
measured by the gas
analyzer.

Real-time measurement
of dew point
temperature derived
from measurements by
the temp/RH probe. It is
omitted if no temp/RH
probe is used. This value
Td_probe deg C - could potentially be T_DP_Probe
input for dew point
temperature (7d, above)
if a dew point generator
is unavailable and
performing a rough H,0
span is helpful (such as,
during troubleshooting).
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4.3 Data retrieval

The program stores a very limited amount of data to the internal CPU of the data logger, so a
microSD Flash card should be used with the CR6 or CR1000X. Table 4-4 (p. 35) shows the number
of days of data a 2 GB, 8 GB, and 16 GB card will typically hold before the memory is full and data
starts to be overwritten. In cases where real-time remote monitoring is desired, various telemetry
options (such as cellular or radio) are available to transmit the processed flux data. Certain
conditions may also allow remote transmittal of time series data. Contact Campbell Scientific for
more details.

Table 4-4: microSD flash card fill times

Fill time with gas analyzer,

mlcroSD.fIash Fill time with gas analyzer R ey m—"
card size and sonic only v
balance sensors
2GB ~29 days ~23 days
8 GB ~121days ~92 days
16 GB ~242 days ~184 days

1/Biomet and energy balance sensors used for this fill time estimate include the following: HMP155A, CS301, CS310,
SI-111, TE525MM, TCAV (qty 3), CS655 (qty 3), and HFPO1 (qgty 3).

NOTE:

The microSD flash cards from various manufacturers may have slightly different memory sizes
on their 2 GB, 8 GB, and 16 GB cards, respectively. Also, as a card ages, some of its sectors
may become unusable, decreasing the available memory. Fill time estimates given in Table 4-
4 (p. 35) are approximations for new cards.

CAUTION:

Campbell Scientific recommends and supports only the use of microSD cards obtained from
Campbell Scientific. These cards are industrial grade and have passed Campbell Scientific
hardware quality testing. Use of consumer grade cards substantially increases the risk of data
loss.

4.4 Output tables

Besides the standard Public, Status, and Tablelnfo tables that every data logger reports, the
program has six output tables. Table 4-5 (p. 36) gives the names of these output tables, along
with a short description, the frequency at which a record is written to the table, and the amount
of memory allocated from the CPU and microSD card for each table.
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NOTE:

Variable naming conventions used by AmeriFlux and other flux networks have been adopted
in the EasyFlux DL CR60P or CRTKXOP. Additionally, an EasyFlux output table called Flux_
AmeriFluxFormat reports the data variables in the order and format prescribed by AmeriFlux
(see http://ameriflux.Ibl.gov/data/aboutdata/data-variables/ ).

The Flux_CSFormat and Flux_Notes tables have the same content as they did in prior versions of
EasyFlux DL CR60OP for CR3000 (v1.0), although variable names have been updated to conform to
AmeriFlux convention. If the user would prefer to have the data fields contained in the Flux_Notes
table appended to the end of the Flux_CSFormat table, rather than being placed in a separate
output table, then the user should change the constant ONE_FULL_TABLE from FALSE to
TRUE. See Set constants in CRBasic Editor and load program (p. 16).

Table 4-5: Data output tables

Recording Memoryon CR6  Memory on

Table name Description interval or CR1000X CPU  microSD card
Time series data, SCAN_ Auto-Allocate Br1o_kdean L;ﬁelgto
Time_Series aligned to account for INTERVAL (typically less yIres
. see Table 4-4
electronic delays (default 100 ms) than 1 hour)
(p. 35)
Most recent diagnostic SCAN_ 1 record (most
Diagnostic flags from gas analyzer INTERVAL 0 records
. recent scan)
and sonic anemometer | (default 100 ms)
Wh i
Config_Settin settings for the gas are ;?asnetzgg;r
9- 9- analyzer and sonic . 9 1record 300 records
Notes system is power
anemometer
cycled
Processed flux and Sroen s liie
Flux_ statistical data OUTPUT_ 1 \UM_DAY cPU | 30-day files
: following AmeriFlux INTERVAL
AmeriFluxFormat : . . (default 7 days) | see Table 4-4
reporting conventions | (default 30 min)
(p. 35)
and order
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Table 4-5: Data output tables

Table name

Description

Recording

interval

Memory on CR6
or CR1000X CPU

Memory on
microSD card

Broken up into

results

OUTPUT
Processed flux and - NUM_DAY_CPU | 30-day files;
Flux_CSFormat . INTERVAL
statistical data . (default 7 days) | see Table 4-4
(default 30 min)
(p. 35)
Intermediate variables, lenua e
i ) TPUT i
station c_onstan.ts and OUTPUT_ NUM_DAY_CPU | 30-day files:
Flux_Notes correction variables INTERVAL
. (default 7 days) | see Table 4-4
used to generate flux | (default 30 min) (0. 35)

Table 4-5 (p. 36) through Table 4-11 (p. 56) give a description of all data fields found in each data

output table and when each data field is included in the table.

NOTE:

Prior to coordinate rotations, the orthogonal wind components from the sonic anemometer
are denoted as U,, U,, and U,. Following coordinate rotations, the common denotation of u,
v, and w is used, respectively.

NOTE:

Variables with _R denote that the value was computed after coordinate rotations were done.
Variables with _F denote that the value was calculated after frequency corrections were

applied. Similarly, _SND and _WPL refer to variables that have had the SND correction or the
WPL correction applied, respectively.

Table 4-6: Data fields in the Time_Series output table
Data field name Description Data field included
Ux m-s”’ Wind speed along sonic x-axis Always
Uy m-s™! Wind speed along sonic y-axis Always
Uz m-s”! Wind speed along sonic z-axis Always
T_SONIC deg C Sonic temperature Always
Raw sonic diagnostic value
diag_sonic adimensional |(0 indicates no diagnostic flags Always
set)
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Table 4-6: Data fields in the Time_Series output table

Data field name Description Data field included
CO2_density mg-m'3 CO, density Always
CO, density with spectroscopy
CO2_density_fast_tmpr mg-m-3 correction using fast response Always
temperature
H2O_density gm3 Water vapor density Always
Raw gas analyzer diagnostic
diag_irga adimensional |value (0 indicates no diagnostic Always
flags set)

Air temperature derived from
T_SONIC_corr deg C sonic temperature corrected If IRGASON is used
for humidity and pressure

Air temperature measured by

111 Al
TALL deg C EC100 temperature probe ways
PA kPa Ambient pressure Always
CO2_sig_strgth adimensional |CO, signal strength Always
H20_sig_strgth adimensional [H,0 signal strength Always
W deg C Air temperature measured by | If FWO5, FW1, or FW3

fine-wire thermocouple is used

Table 4-7: Data fields in the Diagnostic output table

Data field name Description Data field included
sonic_amp_|_f Amplitude low diagnostic flag Always
sonic_amp_h_f Amplitude high diagnostic flag Always
sonic_sig_lck_f Signal lock diagnostic flag Always
sonic_del T f f Delta temperature diagnostic flag Always
sonic_aq_sig_f Acquiring signal diagnostic flag Always
sonic_cal_err_f Calibration error diagnostic flag Always

CSAT3H_user_ctrl_flg |CSAT3AH heating control start If CSAT3AH
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Table 4-7: Data fields in the Diagnostic output table

Data field name Description Data field included
CSAT3H_ctrl_on CSAT3AH heating controller active If CSAT3AH
T_trnsd_uppr Upper transducer temperature (°C) If CSAT3AH
T trnsd_lwr Lower transducer temperature (°C) If CSAT3AH
pwr_trnsds Power heating transducers (W) If CSAT3AH
trnsd_heater_on Transducer heater is on if TRUE If CSAT3AH
trnsd_heater_fail Transducer heater failed if TRUE If CSAT3AH
T_arm_uppr Upper arm temperature (°C) If CSAT3AH
T arm_lwr Lower arm temperature (°C) If CSAT3AH
pwr_arms Power heating arms (WH) If CSAT3AH
arm_heater_on Arm heater is on if TRUE If CSAT3AH
arm_heater_fail Arm heater failed if TRUE If CSAT3AH
pwr_trnsds_arms Power heating transducers and arms (W) If CSAT3AH
e, sonie iy Aggrfegated diagnosis code within the last slow I CSAT3AH
scan interval
trnsd. ice_ wet Ick Seconds that transducers were locked due to f CSATIAN
ice and/or wet
et sl Heating would be inapplicable to improve the I CSAT3AH
current measurements
com_rslt_get Number of fallgres for CR6 or CR1000X to get f CSAT3AH
data from heating controller
com_rslt_snt Number of fgllures for CR6 or CR1000X to send I CSAT3AH
data to heating controller
T amb.ctr Ambient air temperaturg (°C) measured by the I CSATIAN
temp/RH probe of heating controller
) . s
RH_amb, ctr Ambient relative hum|d.|ty (%) measured by the I CSAT3AH
temp/RH probe of heating controller
T DP amb,ctrl Ambient dew point temperature (°C) measured I CSATIAN

by the temp/RH probe of heating controller

EasyFlux® DL CR60P or CRIKXOP 39




Table 4-7: Data fields in the Diagnostic output table

Data field name Description Data field included
irga_bad_data_f Any gas analyzer diagnostic flag is set Always
irga_gen_fault_f General system fault diagnostic flag Always
irga_startup_f Startup diagnostic flag Always
irga_motor_spd_f  |Motor speed diagnostic flag Always
oL e (o Thermoe'lectric cooler (TEC) temperature ey

diagnostic flag

irga_src_pwr_f Source power diagnostic flag Always
irga_src_tmpr_f Source temperature diagnostic flag Always
irga_src_curr_f Source current diagnostic flag Always
irga_off_f Gas head power down diagnostic flag Always
irga_sync_f Synchronization diagnostic flag Always
irga_amb_tmpr_f  [Ambient temperature probe diagnostic flag Always
irga_amb_press_f  |Ambient pressure diagnostic flag Always
irga_CO2_|_f CO, I'signal diagnostic flag Always
irga_CO2_lo_f CO, I/0 signal diagnostic flag Always
irga_H20_|_f H>O I signal diagnostic flag Always
irga_H20_lo_f H,0 1/O signal diagnostic flag Always
irga_CO2_lo_var_f |CO, I/O variation diagnostic flag Always
irga_H20_lo_var_f  [H,O /O variation diagnostic flag Always
irga_CO2_sig_strgth_f |CO, signal strength diagnostic flag Always
irga_H20_sig_strgth_f |H,O signal strength diagnostic flag Always
irga_cal_err_f Calibration file read error flag Always
irga_htr_ctrl_off_f  |Heater control off diagnostic flag Always
CO2_zero_coeff CO, zero coefficient Always
CO2_span_coeff CO, span coefficient Always
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Table 4-7: Data fields in the Diagnostic output table

TRUE

Data field name Description Data field included
H20_zero_coeff H50 zero coefficient Always
H2O_span_coeff H>0O span coefficient Always
T : 41 failad |
shfp_cal fail 1.1.1 Self-calibration of soil heat flux plate #1 failed if i HEPOTSC
TRUE
e ) 45 failod
shfp_cal,_fail 112 Self-calibration of soil heat flux plate #2 failed if f HEPOTSC
TRUE
T : 43 failad i
shfp_cal fail 1.1.3 Self-calibration of soil heat flux plate #3 failed if i HEPOTSC

Table 4-8: Data fields in the Config_Setting_Notes output table

Data field name Description Data field included
config_type dimensional |Configuration type Always
Status dimensional |Configuration status Always
EC100 bandwidth (5, 10, 12.5, or
bandwidth_freq Hz 20 for 5 Hz, 10 Hz, 12.5 Hz, or Always
20 Hz, respectively)
Sensor used by EC100 for
ambient pressure (0 for EC100
press_source adimensional [basic barometer, 1for Always
user/custom barometer, 2 for
EC100 enhanced barometer)
Sensor used by EC100 for
. ) ambient temperature (0 for
tmpr_source adimensional Always
EC100 temperature probe, no
other values valid)
CO2_zero_coeff adimensional €O, zero coefficient set from [ast Always
CO, zero
ffici f
CO2_span_coeff adimensional CO; span coefficient set from Always

last CO, span
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Table 4-8: Data fields in the Config_Setting_Notes output table

Data field name Description Data field included

H,0 zero coefficient set from last

ff ' ional Al
H2O_zero_coe adimensiona H,0 zero ways
H ffici f
H20_span_coeff adimensional 20 span coefficient set from Always
last H,O span
CO2_span_mixra ppm CO, mixing ratio of span gas Always
D ' f
H20_span_T DP deg C gaeg/v point temperature of span Always
: . Heater control setting (-1 for
| Al
Heat_control adimensiona Disabled, -2 for Auto Control) ways
h tate (0 for On, 1
IRGA_power adimensional fGoarsof%ad power state (0 for On Always

If TRUE, CO, with spectroscopy
correction using fast air
CO2_fast_tmpr adimensional [temperature is used for flux Always
calculation; if FALSE,
conventional CO, is used

Application of transducer
Shadow_corr adimensional |shadowing correction (0 for Off, 1 Always
for On)

CSAT3AH heating set by a user

[ i If CSAT3AH
CSAT3AH_user_ctrl_on | adimensional (TRUE for On, FALSE for Off) CSAT3
Table 4-9: Data fields in the Flux_AmeriFluxFormat output table
Data field name Units Description Data field included
[ fth
TIMESTAMP_START | YYYYMMDDHHMM | tert time ofthe Always
averaging period
TIMESTAMP_END | YYYYMMDDHHM |9 time of the averaging Always
period
co? pmol-mol-’ CO, mole fraction Always
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Table 4-9: Data fields in the Flux_AmeriFluxFormat output table
Data field name Units Description Data field included

Standard deviation of

2 SIGMA mol-mol-
CO2 SIG v co,

Always

Average H,0 molar

H2 mmol-mol’
© mixing ratio (dry basis)

Always

Standard deviation of

H2 IGMA mmol-mol-’
O_SIG H,0

Always

FC pmol-m‘z-s‘1 CO, flux after corrections Always

Result of steady state and
integral turbulence
FC_SSITC TEST adimensional characteristics for FC Always
according to Foken et al.
(2004)

Latent heat flux after

LE W-m~2 .
corrections

Always

Result of steady state and
integral turbulence
LE_SSITC_TEST adimensional characteristics for LE Always
according to Foken et al.
(2004)

ET mm-hour! Evapotranspiration Always

Result of steady state and
integral turbulence

ET SSITC TEST adimensional characteristics for ET Always
according to Foken et al.
(2004)

Sensible heat flux after

. Always
corrections
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Table 4-9: Data fields in the Flux_AmeriFluxFormat output table
Data field name Units Description Data field included

Result of steady state and
integral turbulence

H_SSITC_TEST adimensional characteristics for H Always
according to Foken et al.
(2004)
G Wemn-2 Calculated heat flux at the| If energy balance

ground surface sensors are used

Change in heat storage in
the soil above the soil If energy balance
heat flux plates during sensors are used
the averaging interval

SG W.m—Z

Distance upwind where

th i

FETCH_MAX m © aximum Always
contribution to the

footprint is found

Upwind distance that
contains 90% of
cumulative footprint; if
NAN is returned,
FETCH_90 m integration of the model Always
never reached 90% within
the allowable distance of
integration (see Footprint
[p. 134))

Upwind distance that
FETCH Al
CH.55 m contains 55% of footprint ways

Upwind distance that
FETCH_4 Al
CH_40 m contains 40% of footprint Ways

WD decimal degrees |Average wind direction Always
WS m-s™! Average wind speed Always
WS_MAX m-s! Maximum wind speed Always

EasyFqu® DL CR6OP or CRIKXOP 44



Table 4-9: Data fields in the Flux_AmeriFluxFormat output table

Data field name Units Description Data field included
USTAR m-s™! Friction velocity Always
ZL adimensional Stability Always
TAU kg:m-s2 Momentum flux Always

Result of steady state and
integral turbulence

TAU_SSITC_TEST adimensional characteristics for TAU Always
according to Foken et al.
(2004)
MO_LENGTH m Monin-Obukhov length Always
U m-s”! Average streamwise wind Always
L ‘
U SIGMA -] Standaro! deV|.at|on 0 —
streamwise wind
Vv m-s! Average crosswind Always
V SIGMA -] Standa'rd deviation of Always
crosswind
W m-s™! Average vertical wind Always
W_SIGMA -] Stahdard .deV|at|on of e
vertical wind
PA KPa Average atmospheric Always
pressure
Average air temperature
TA_111 deg C from EC100 temperature Always
probe
Average relative humidity
calculated from EC100
RH_1_1_1 % temperature probe, H,O Always
(from analyzer), and
pressure
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Table 4-9: Data fields in the Flux_AmeriFluxFormat output table

Data field name Units Description Data field included
Average dew point
temperature calculated
T_DP_1.11 deg C from EC100 temperature Always
probe, H,O (from
analyzer), and pressure
Average air temperature
TA 112 deg C calculated from sonic f IRGASON
temperature, H,0, and
pressure
Average relative humidity
RH.11.2 % calculated from sonic f IRGASON
temperature, H,0O, and
pressure
Average dew point
TDP 112 deg C temperat.ure calculated f IRGASON
from sonic temperature,
H50, and pressure
TA113 el € Average air temperature | If temp/RH probe is
from temp/RH probe used
RH.11.3 % Average relative humidity | If temp/RH probe is
from temp/RH probe used
Average dew point :
Ift RH b
T_DP_1.1.3 deg C temperature from emp/Rii|probe is
used
temp/RH probe
If t RH probe i
VPD hPa Vapor pressure deficit emp/RH probe is
used
A .
T SONIC deg C verage sonic Always
temperature
Standard deviation of
T_SONIC_SIGMA deg C andare Feviation @ Always
sonic temperature
PBLH - Estimated planetary —

boundary layer height
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Table 4-9: Data fields in the Flux_AmeriFluxFormat output table
Data field name Units Description Data field included
Average soil temperature;
x of 1to 3 is an index for If TCAV or CS65X is
TS 1.1 x deg C the number of soil used (if both, TCAV
temperature temperature is used)
measurements made
Soil water content; x of 1
SWC_1.1 x % to 3 is an index for the If CS65X is used
number of soil sensors
. . If SN500SS, NRO1, or
ALB adimensional Albedo CNR4 is used
If SN500SS, NRO1, or
W-m-2 o , :
NETRAD Net radiation CNRdis Used
PPFD_IN pmotm-2s  |PNOOSYNIEHEpoton | e 310 i 5o
density
Incoming short-wave ITSINEOEES, N,
SW_IN W-m=2 . diatior? CNR4, CS301, or
CS320 s used
_ Outgoing short-wave If SN500SS, NRO1, or
W-m=2
SW_OUT radiation CNR4 is used
LW IN W-rn-2 Incqmlng long-wave If SNSOOS§, NRO1, or
radiation CNR4 is used
_ Outgoing long-wave If SN500SS, NRO1, or
W-m=2
LW_OUT radiation CNR4 is used
p m EreC|p|tat|on in output FTES25 is used
interval
T_CANOPY deg C Canopy temperature If SI-111is used
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Table 4-10: Data fields in the Flux_CSFormat output table
Data field name Units Description Data field included

FC_mass mg-m=2s1  |Final corrected CO, flux Always

Overall quality grade for Fc_
FC_QC grade molar and Fc_mass following Always
Foken et al. (2012)

Total number of time series

FC_samples count samples used in calculation of Always
Fc
LE W-m2 Final corrected latent heat flux Always
Overall quality grade for LE
LE_QC d Al
Q grade following Foken et al. (2012) ways
Total number of time series
LE_samples count samples used in calculation of Always
LE
Final corrected sensible heat
H W-m flux derived from sonic sensible Always
heat flux
Overall quality grade for H
H_QC d Al
Q grade following Foken et al. (2012) ways
Total number of time series
H_samples count samples used in calculation of Always

H

Final corrected sensible heat
H FW W-m-2 flux derived from fine-wire
thermocouple measurements

If FWO5, FW1, or FW3
is used

Total number of time series

. . If FWO05, FW1, or FW3
H_FW_samples count samples used in calculation of of

HEW is used
NETRAD W-m-2 Average net radiation If SN500SS, NRO1, or
(corrected for wind) CNR4 is used
If soil heat fl
G W-m-2 Heat flux at the ground surface solf heat flux

sensors are used
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Table 4-10: Data fields in the Flux_CSFormat output table

Data field name Units Description Data field included
Change in heat storage in the
G Wemn-2 soil above the soil heat flux If soil heat flux
plates during the averaging sensors are used
interval

Ratio of sensible and latent
energy_closure fraction heat fluxes over surface heat
flux plus net radiation

If energy balance
sensors are used

If TRUE, energy closure is poor
likely due to an instrument
issue; check zero and span of
analyzer

If energy balance
sensors and TE525
are used

poor_engr_clsur adimensional

) ) Ratio of final sensible heat flux
Bowen_ratio fraction . Always
over final latent heat flux

TAU kgm™s?  |Final corrected momentum flux Always

Overall quality grade for TAU

TAU_QC grade following Foken et al. (2012)

Always

Friction velocity after
USTAR m-s”! coordinate rotations and Always
frequency corrections

Scaling temperature after
coordinate rotations, frequency

TSTAR Al
> deg C corrections, and SND ways
correction
Specific turbulence kinetic
TKE m2:s2 energy after coordinate Always
rotations
TA 111 deg C Average ambient temperature Always

from EC100 temperature probe
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Table 4-10: Data fields in the Flux_CSFormat output table
Data field name Units Description Data field included

Relative humidity calculated
from TA_1.1 .1 (EC100
temperature probe), water
vapor density, and pressure

RH 111 deg C Always

Average dew point
temperature calculated using
temperature from the EC100
temperature probe

T DP 111 deg C Always

Average water vapor pressure
calculated using temperature
from the EC100 temperature
probe

e amb kPa Always

Average saturated water vapor
pressure calculated using
temperature from the EC100
temperature probe

e sat_amb kPa Always

Average ambient temperature

Iculated f [
TA12 degC ~ |cicHiateairom sonic If IRGASON
temperature, water vapor

density, and pressure

Average relative humidity
calculated using sonic
temperature, water vapor
density, and pressure

RH_1.1.2 deg C If IRGASON

Average dew point
temperature calculated using
sonic temperature, water vapor
density, and pressure

T DP 112 deg C If IRGASON

Average water vapor pressure
e kPa calculated from sonic If IRGASON
temperature
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Table 4-10: Data fields in the Flux_CSFormat output table
Data field name Units Description Data field included
Average saturated water vapor
e_sat kPa pressure calculated from sonic If IRGASON
temperature
TA 113 deg C Average air temperature from If temp/RH probe is
temp/RH probe used
RH.1.1.3 % Average relative humidity from | If temp/RH probe is
temp/RH probe used
Average dew point :
If RH
T_DP_1.1.3 deg C temperature from temp/RH temp/usedprobe N
probe
Average water vapor pressure | If temp/RH probe is
kP
e_probe a derived from temp/RH probe used
Average saturated water vapor
If t RH
e_sat_probe kPa pressure derived from temp/RH empu/sed probe
probe
Average water vapor density
If RH
H2O_probe derived from temp/RH probe temFL/sed probe
measurements
PA kPa Average atmospheric pressure Always
VPD kPa Vapor pressure deficit Always
Ux -] Wln'd speed along x-axis of Always
sonic anemometer (U,)
Ux_SIGMA m-s”! Standard deviation of U, Always
Wi I -axis of
Uy -] m.d speed along y-axis 0 Always
sonic anemometer (Uy)
Uy_SIGMA m-s”! Standard deviation of U, Always
Uz -] Wlﬂ.d speed along z-axis of Always
sonic anemometer (U,)
Uz_SIGMA m-s™! Standard deviation of U, Always
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Table 4-10: Data fields in the Flux_CSFormat output table

Data field name Units Description Data field included
T_SONIC deg C Sonic temperature Always
tion of soni
T SONIC_SIGMA T Standard deviation of sonic F—
temperature
. . decimal Compass direction in which the
sonic_azimuth . . o Always
degrees  |sonic negative x-axis points
WS m-s”| Wind speed Always
Resul hori [ wi
WS_RSLT -] esultant horizontal wind Always
speed
WD, SONIC decimal Average wind direction in the P

degrees sonic coordinate system

Standard deviation of wind

WD_SIGMA decimal direction in the sonic Always
degrees .
coordinate system
decimal
WD ecmsa Compass wind direction Always
degrees
WS_MAX m-s”! Maximum wind speed Always
CO2_density mgm3  |CO, mass density Always
. _ Standard deviati fCO
CO2_density_SIGMA mg-m 3 anaar .eV|a on o 2 Always
mass density
H20_density mmol-mol”! |Water vapor mass density Always
H20,_density SIGMA mmol-mol-’ Standard dewatpn of water Always
vapor mass density
CO2_sig_strgth_Min | adimensional |Minimum CO, signal strength Always
H20_sig_strgth_Min | adimensional |Minimum H,0O signal strength Always
W e Fine-wire thermocouple If FWOS, FW1, or FW3
temperature is used
FW_SIGMA deg C Standard deviation of fine-wire | If FWOS, FW1, or FW3
thermocouple temperature is used
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Table 4-10: Data fields in the Flux_CSFormat output table

Data field name Units Description Data field included
P mm Total precipitation If TE525 is used
. : If SN500SS, CNR4, or
ALB adimensional |Albedo NROT is used
If SN500SS, CNR4,
SW_IN W-m=2 Incoming short-wave radiation CS301, CS320, or
NRO1is used
If SN500SS, CNR4, or
W-m-2 . B — / .
SW_OUT Outgoing short-wave radiation NROT is used
If SN500SS, CNR4, or
W-m-2 . ; — . :
LW_IN Incoming long-wave radiation NROT is used
If SN500SS, CNR4, or
W-m-2 . . _ / .
LW_OUT Outgoing long-wave radiation NROT is used
T_nr Klvin Sensor body temperature IFCNR4 or NROTIs
used
T_nr_in Kivin | Face-up sensor body If SN500SS is used
temperature
T_nr_out Kivin  |-ace-down sensor body If SN500SS i used
temperature
R LW, in_meas Wern-2 Ravy |r.1com|ng long-wave If CNR4 or NROT s
radiation used
R_LW out meas Wemn-2 RavY o'utgomg long-wave If CNR4 or NROT is
radiation used
PPFD_IN umols-T:m-2 | DeNsity of photosynthetic If CS310 is used
active radiation
sun_azimuth AsElme] Solar azimuth Always
degrees
. decimal _
sun_elevation Solar elevation Always
degrees
hour_angle decimal Solar hour angle Always
-ang degrees 9 Y
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Table 4-10: Data fields in the Flux_CSFormat output table

Data field name Units Description Data field included
sun_declination decimal Solar declination Always
degrees
Air mass coefficient; ratio of the
air_mass_coeff adimensional path length betw.e.en the Always
current solar position to solar
noon
daytime fraction Day tlm.e in fraction of an Always
output interval
T_CANOPY deg C Temperature of targeted object If SI-111is used
T_SN11_body deg C Temperature of sensor body If SI-111is used
Soil temperature for each TCAV
sensor; x of 1to 3 is an index .
TS_11.x deg C for the number of TCAV If TCAV is used
Sensors
Volumetric soil water content
SWC 11 x 33 for e'ach (;5650 or CS655; x of 1 | 1f CS650 or CS655 is
to 3 is an index for the number used
of sensors
Soil temperature for each :
If
TS_CS65X_11.x degC  |CS6500r CS655; x0f 110 3isan| | 2020 OF 36521
. used
index for the number of sensors
Electrical conductivity for each
CS65x ec 11.x dS-m-1 CS6§O or§S655 sensor; x of 1 If CS650 or CS655 is
to 3 is an index for the number used
of sensors
Heat flux through sensor plate;
& ol 1L Wemn-2 x of 1to 3 is an index for the If HFPO1 or HFPO1SC is

number of HFPO1 or HFPO1SC
Sensors

used
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Table 4-10: Data fields in the Flux_CSFormat output table

Data field name Units Description Data field included
Heat flux across the ground
f i f heat fl
surface (summation of heat flux if HFPOT or HFPOTSC,
through plate and heat storage
G_1_1.x W-m~2 above plate); x of 1to 3 is an TCAV, and/or
T . ' CS650/CS655 are
index for the number of
L . used
replications for soil heat flux
measurements
Heat flux found from heat
storage in soil layer above If HFPO1 or HFPO1SC,
SG 11y Wemn-2 sensor plate; x of 1to 3 is an TCAV, and/or
- index for the number of CS650/CS655 are
replications for soil heat flux used
measurements
Distance upwind where the
FETCH_MAX m maximum contribution to the Always
footprint is found
Upwind distance that contains
90% of cumulative footprint; if
NAN is returned, integration of
FETCH_ 90 m the model never reached 90% Always
within the allowable distance of
integration (see Footprint [p.
134])
Upwind distance that contains
FETCH Al
CH55 m 55% of footprint ways
Upwind distance that contains
FETCH_40 m 40% of footprint Always
UPWND_DIST INTRST " Upwind distance of interest for Always

the average wind direction
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Table 4-10: Data fields in the Flux_CSFormat output table

Data field name Description Data field included

Percentage of footprint from
FP_DIST_INTRST % within the upwind range of Always
interest

Returns either Kljun or
KormannMeixner; the model of
Kljun et al. (2004) is used for
FP_EQUATION text applicable atmospheric Always
conditions; otherwise, the
model of Kormann & Meixner
(2001) is used

Table 4-11: Data fields in the Flux_Notes output table

Data field name Units Description Data field included
UxUy_cov m2s2 Covariance of U, and U, Always
UxUz_cov m2-s2 Covariance of U, and U, Always
UyUz_cov m2:s2 Covariance of Uy and U, Always
TsUx_cov deg Cm's™ |Covariance of T, and U, Always
TsUy_cov deg C'ms™! | Covariance of T;and Uy, Always
TsUz_cov deg C'm-s |Covariance of T.and U, Always
USTAR R - Frictio.n velocity .after Always

coordinate rotations
U -] Streamwise wind speed after e

coordinate rotations

Standard deviation of
U_SIGMA m-s” streamwise wind after Always
coordinate rotations

Crosswind speed after

: . Always
coordinate rotations
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Data field name

V_SIGMA

Units

Table 4-11: Data fields in the Flux_Notes output table

Description

Standard deviation of
crosswind after coordinate
rotations

Data field included

Always

Vertical wind speed after
coordinate rotations

Always

W_SIGMA

Standard deviation of vertical
wind after coordinate
rotations

Always

UV_cov

Covariance of streamwise
wind and crosswind after
coordinate rotations

Always

UW _cov

Covariance of streamwise
wind and vertical wind after
coordinate rotations

Always

VW _cov

Covariance of crosswind and
vertical wind after coordinate
rotations

Always

UT_SONIC_Cov

m-deg C-s

Covariance of streamwise
wind and sonic temperature
after coordinate rotations

Always

VT _SONIC_Cov

m-deg C-s

Covariance of crosswind and
sonic temperature after
coordinate rotations

Always

WT_SONIC_Cov

m-deg C-s”"

Covariance of vertical wind
and sonic temperature after
coordinate rotations

Always

UW_Cov_fc

Covariance of streamwise
wind and vertical wind after
coordinate rotations and
frequency corrections

Always
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Table 4-11: Data fields in the Flux_Notes output table
Data field name Units Description Data field included

Covariance of crosswind and
vertical wind after coordinate

VW_Cov_fc m2-572 . Always
rotations and frequency
corrections
Covariance of vertical wind
WT SONIC_Cov fc m-deg Cs! and sonic temperature after -

coordinate rotations and
frequency corrections

Covariance of vertical wind
and sonic temperature after
WT_SONIC_Cov_fc_SND | m-deg Cs™' |coordinate rotations, Always
frequency corrections, and
SND correction

Number of raw sonic samples
sonic_sa