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Campbell Scientific Inc. (CSI) Integrated Eddy-Covariance (EC) Systems

CPEC300 series
CR6 + CDM-A116 + slow sensors

IRGASON or EC150 W/CSAT3A
CR3000 + slow sensors

IRGASON or EC150 W/CSAT3A
+ CR6 + CDM-AL16 + slow sensors

1. Continuous measurements at high frequency
2. Huge data sets
@3. Field stations yearly run in network

An EasyFlux suit or software system
EasyFlux-web

EasyFlux-DL
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Station A Station B Station C Station D Station E
EasyFlux-DL-CR30P  EasyFlux-DL-CR60P EasyFlux-DL-CR6CP EasyFlux-DL-CR60T EasyFlux-DL-CR6CT

-
EasyFlux-PC

A easy-use software to control instruments,
measure sensors, and process data for the
CSl Integrated EC stations.

- EasyFlux-DL
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DatalLogger Series (DL Series)
Five software packages for EC individual stations of five configurations
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EasyFlux-DL-CR60P EasyFlux-DL-CR6CP EasyFlux-DL-CR30P
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Advantages of DL series:
1.Correcting flux, analyzing footprint, and
classifying data quality while measuring.

2.Most suitable correction algorithms were
identified and used for CSI EC systems.

3. AmeriFlux and conventional data formats
are available

CPEC310 CPEC306 CPEC300
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Major slow sensor configuration
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Dther slow sensor configuration

Any number of slow sefsars in configdration
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1. Despike using sensor diagnosis code

. o 2. Covariance with various lags
Major corrections

and data processing

3. Coordinate rotation
a. double or triplerotations
b. planar fit
4. Maximization of lagged covariance values
5. Frequency corrections
a. line averaging
b. block averaging
C. sensor separation
d. time constant
6. Sonic sensible heat flux correction
7.WPL correction
8. Fluxes of H,0, CO,, trace gases, and momentum
9. Sail heat flux at surface
10. Radiation flux

E 11. Footprint characteristics
o 12. Data qualification grading




Two Optional Features
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Special Functionality

Field-standing auto zero/span B ,\'J\\ |
Cycle 4
1. CO,/H,0 zeroing
2.CO, span

Zero only o
CO, Span only kj\

Attendant-auto zero/span 'S
Cycle
1. CO,/H,0 zeroing
2. CO, span

3. H20 span

Zero only

CO, span only
H,O span only
Combinations

Auto Zero/Span

Implomentation conditions of
spacifcstps
“The contant o he speciic steps.
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1st step to EasyFlux-DL

https://www.campbellsci.com/easyflux-dI

EasyFlux DL &

Eddy-Covariance Datalogger Program

Applcsion Spacfe Sotware - [ EsyFix DL

Fully Corrected Fluxe:

EASYFLUX b o
WEE(E

Download
Manual and code

2nd step: Constant Table
(Configure the system and sensors)

Set up system Configuration (Frequency, output intervals, file sizes)

ConstTable (Const_Table)

** PROGRAM FUNCTION
Const 5CN_INTV = 100
Const SLH_SCN_INTV = 6000
Const OUTPUT INTV = 30
Const DAY FIUX CRD =30
Const DAY TSRS CRD =2
Const NTCH FRQ SLW  As Long = &0
Const ONE _FL TAELE As Boolean = FALSE

Const 5DM CLCK SPD As Long = 30
Const EC1005DM ADR  As Long =1

Const BANDWIDTH = SDD/ECN_INTU




Configure Auto Zero/Span

"t CPEC CONFIGURATIONS

Configure sensors

' *TEMP/RE PROBE

Const SENSGR T RE  As Boolsan = TRUE

_ $1f (5ENSOR T RE)  Then Const SENSOR CNRE As Boolean = FALSE
Const CEL PRSS TYP  As Long =1 e . o1 Const SENSOR_CNF As Boolean = FALSE
— — Const TMFR MULT As Float =o. WSOR_cr
het TMPR OFST As Float - 0.0 $If (SENSOR NRO1 OR SENSOR CNR4) Then
- - nst IN SNSTVT As Float =15.0
Const CPEC300 As Boolean = FALSE Const RH MULT As Float =0.1 = N 150
— Const SWOUT SNSTVT As Fleat = 15.
Const CPEC306 As Boolsan = FALSE Censt RH OFST  As Fleat =0.0 Const LW IN SNSTVUT Bs Float = 8.0
i #EndIE - oor . -
Const CPEC310 As Boolean = TRUE Const LWOUT SNSIVT As Float = 8.0
. $EndLE
Const CPECI10SCRUB  As Boolean TRUE ‘ANRLITE 2 NET RADIOMETER
$1f (CPEC310) Then Const SENSOR NRLIT As Boolean = FALSE Const SENSOR 5N500 As Boolsan = FALSE
Const ZRO SEN INTV =2 $If (SENSOR NRLIT) Then $If (SENSOR_SN500) Then
. o _ Const NRLIT SNSTVT As Float = 16.0 Const SN5005DI_ADR =
Const ZRO SPN OFST = 32 fmnare $Endre
Const TIME ZRO_SPN = &0
- "*RAIN GAGE
Const CHECK ZERO As Boolean = TRUE " * PYRANOMETER
= Conet sENSOR C5301  Be Bool - ener Const SENSOR TE525 As Boolean = TRUE
Const SET ZERO As Boolean = TRUE :‘3:5 NEOR_ o i oolean = §If (SENSOR TE525)
If (SENSOR cS o —
onst CHECK COZ5PN As Boolean = TRUE ‘ > ! - Censt TES25 MUIT Rs Float =0t
= Const PYRAN MULT As Float = S fonare
Const SET COZSPN As Boolean = TRUE $Endrs
Const CHECK HZOS5FN As Boolean TRUE "*TCAV SOIL TEMPERATURE PROBE
const SET HEGSEN  As Boolean = TRUE Const SENSOR C5320 As Boolean = FALSE Comst SENSOR TCAV  As Boolean = TRUE
- f1f (SENSOR _C5320) Then $#I£ (SENSOR_TCAV) Then
$#EndIf Const ©55205DI ADR = man Const NMER TCAV  As Long =3
$EndTE #Endre
o . 7 o= c -
3rd step: Print out Wiring instruction
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CPEC
Closed Path
Eddy Covariance System

Quick Deploy Guide
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WHEN MEASUREMENTS MATTER

Leg Mount
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Leg Mount "”‘\
g iv‘szoo Enclosure H EC100 Enclosure

Pump Module
EC100 Enclosure

Optional Scrub
Module

CPEC200 Enclosure




EC155 Analyzer Cable

EC155 Sample Cell Cable

5t step: Field wiring

6" step: Upload EasyFlux™-DL into Datalogger

7t step: Input station
variables using keypad menus

Input
Sonic Azimuth

CR3000
MICROLOGGER
il ABC DEF
Home | |
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Input geographic information

latitude
hemisphere_NS

longitude
hemisphere_EW |

altitude
CR3000
MICROLOGGER

'~  ABG DEE

Inpi

ut
surface_type

crop =1
grass =2
forest =3
shrub=4
bare land =5
water = 6
lce =7

CR3000

MICROLO

| Home

Input
height_measurement
displacement_user
height_canopy
roughness_user |

CR3000_
'MICROLOGGER

—

c

Input PlanarFitAlpha
~60 300-360
>608& <=170

>170& <190
>=190& <300

Input PlanarFit Beta
0-60300~

>608 <=170
>170& <190
>=190& <300

3000
ROLOGGER

Footprint Dis Intrst
<60° or >300°
260° and <170° |
>170° and <190°
2190° and <300°
CR3000
MICROLOGGER

ABC

Input
IRGA Separation
Coord x
Coordy
FW Separation
Coord x
Coord y
_____FwWDim
CR3000
MICROLOGGER
i

c DEF




Input
soil_bulk_density
specific heat of dry mineral soil
thick_abv_SHFP

CR3000

Shadow correction

Spectroscopic

Select CO2 for Comp Correction
CO2fastT
FAST_ON ‘
FAST_OFF | |

CR3000 o
MICROLOGGER & VIR
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Select Auto Zero/Span —
Auto Z/S on t
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Configure communication between LoggerNet to
the OPEC/CPEC station (i.e. CR6 Datalogger) - p— _ o x
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Connect to station

B staton status - snowsil o x
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Befresh m e e

{Summary | Table il Tmes  Status Table

S logger ofornator ion
_ Stat
L =
\ CollctNow  Custom | Station Status Fil Control || Num Display | Graphs  Parts & Flags o5 soraur: dces
= CRe D | Eshow unts Adjusted Server Date/Time sty
S Field Value Program Infoj
= snowvill ‘Station Date/Time. Cur m: CPU: anmx DL (CR60P_V00.14_shadow_correction_v06_Compied.c6
& CRS_N4O.C Check Set Program Signature: 678
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Table Monitor: Real Time Monitoeing
Public Variables: Real time dat -
. Real e data
Rechum 15,298,329
=) CR6.N40 Numeric Dlsv\aH Real Time Monitoring. Aconnecﬁed) - oEd

n

sop

Diagnosis table

Ishow Unis Upasteimerval  [0omorsocoms [ |7
System Operatlon Notes
0 651.System_Operatn_Notes.dat (No Graph Associated) 32 Records Time Series Files (Table); h|g h frequen cy data
Message Current Pravious
PEC SCarted. ATt STEEpIg
“Previous EC100 config recorded.” ecording”  "Starting”
"EC100 inftially configured.” “Configuring” “Recording’
”‘%WLTS“»?E:hﬁ.d Twhmwdjbfeiwd%,d i e iii] 2980.Time_Series_95.dat (No Graph Associated) 198200 Records
EDumh nihed t’D“'“FED Eﬁ;x raton D MEA" | LD MEA- TimeStamy x diag_sonic CO2  H20 diag_irga Tc  amb_tmpr amb_press CO2_sig_strgth H20_sig_strg}
e Al FLOMES, 2017-02-15 10:16:40.500 [{66458531] 028 -0.58 000 69713 271 000 274 157 8676 099 098
”ZerD/SDErF Trinsrtlc'lrv - 2017-02-15 10:16:40.550 160496532 -0.27 -0.59 0.00 696.91 2.71 0.00 -2.76 1.57 86.76 0.99 0.98
. : . 2017-02-15 10:16:40.600 160496533 -0.25 -0.61 0.00 697.07 271 0.00  -2.75 157 86.76 0.99 098
\Zero/Span: Press offset. 2017-02-15 10:16140,650 160496534 026 -0.61 000 6701 271000 278 157 8676 099 08
"'C02 Span checked. 2017-02-15 10:16:40.700 160496535 -0.24 -0.59 0.00 697.06 2.71 0.00 2.77 157 86.76 099 0.98
Zern checked.” 2017-02-15 10:16:40.750 160496536 -0.28 -0.61 0.00 697.02 2.71 0.00 -2.76 1.57 86.76 0.99 0.98
1 2017-02-15 10:16:40.800 160496537 -0.26 -0.60 0.00 696.95 2.71 0.00 -2.74 1.57 86.76 0.99 0.98
2018-08-17 00:36: D7 12 2017-02-15 10:16:40.850 160496538 -0.27 -0.61 0.00 697.02 2.71 0.00 -2.78 1.57 86.76 0.99 0.98
2018-08-17 OI 13 2017-02-15 10:16:40.900 160496539 -0.25 -0.59 0.00 697.22 2.71 0.00 -2.77 1.57 86.76 0.99 0.98
2018-08-17 00: 39'16 14 "H20 Span aborted; low flow.” 2017-02-15 10:16:40.950 160496540 -0.27 -0.61 0.00 697.45 2.71 0.00 -2.84 157 86.76. 0.99 0.98
2018-08-17 00:3:56 15 Fnished t0 £ D MEAL “ELD MEA" 2017-02-15 10/16:41.000 160496541 -0.25 -0.60 000 76l 271 000 264 157 8676 099 098
2018-08-18 06:27:03 16 "EC155 auto-off; low vokt. 2017-02-15 10:16:41.050 160496342 022 061 000 owsi 271 000 284 17 876 099 08
2018-08-18 06:27:03 17 "To IRG_SLP mads.” 2017-02-15 10:16:41.100 160496543 023 -0.68 000 6774 271000 267 157 8676 098 0ss
2018-08-18 O 38 18 EC155 auto-on; vok resumed. 160496544 -0.21 -0.68 0.00 697.69 2.71 0.00 283 1.57 86.76 0.99 0.98
2018-08-18 06:31:08 19 160496545 -0.20 -0.69 0.00 697.57 2.71 0.00 -2.82 157 86.76 0.99 0.98
2018-08-18 08 09 20 "To FLD_MEA through eﬂu\hbmt\nn "FLD_MEA" "SPN_CO2' 2017-02-15 10:16:41.250 160496546 -0.20 -0.67 0.00 697.42 2.71 0.00 -2.84 1.57 86.76 0.99 0.98
2018-08-18 0 39 21 "Equilib finished to FLD_MEA. "FLD_MEA" 2017-02-15 10:16:41.300 160496547 -0.21 -0.67 0.00 697.54 2.71 0.00 -2.86 1.57 86.76 0.99 0.98
2018-08-20 00:32:00 22 cle; "FLD_MEA" 2017-02-15 10:16:41.350 160496548 -0.22 -0.67 0.00 697.32 2.71 0.00 -2.85 1.57 86.76 0.99 0.98
"Zero/Span: Transition." "equilib” 2017-02-15 10:16:41.400 160496549 -0.23 -0.68 0.00 697.52 2.71 0.00 -2.86 157 86.76 099 0.98
“ZerofSpan: Press offset.’ “fid smp” 2017-02-15 10:16:41.450 160496550 -0.23 -0.66 0.00 697.53 2.71 0.00 -2.85 1.57 86.76 0.99 0.98
"CO2 Span checked.” “offst P’ 2017-02-15 10:16:41.500 160496551 -0.24 -0.67 0.00 697.44 2.71 0.00 -2.81 1.57 86.76 0.99 0.98
“Zero checked.” “chk CO2" 2017-02-15 10:16:41.550 160496552 -0.19 -0.66 0.00 697.29 2.71 0.00 -2.85 1.57 86.76 0.99 0.98
"Zera performed.” "chk zro" 2017-02-15 10:16:41.600 160496553 -0.21 -0.69 0.00 697.23 2.71 0.00 -2.82 1.57 86.76. 0.99 0.98
"€02 Span performed.” "set zro" 2017-02-15 10:16:41.650 160496554 -0.19 -0.70 0.00 697.41 271 0.00  -2.86 1.57 86.76 0.99 098
"set CO2" 2017-02-15 10:16:41.700 160496555 -0.19 -0.70 0.00 697.69 2.71 0.00 -2.90 1.57 86.76 0.99 0.98
low flow. “chk H20" 2017-02-15 10:16:41.750 160496556 -0.18 -0.71 0.02 —Z 59 0.00 698.04 2.72 0.00 -2.91 1.57 86.76 0.99 0.98
“Equiib Anshed to FLD. MEA. FLD_MEA"  "AUTO.ZS" 2017-02-15 10:16:41.800 160496557 -0.18 0.71 0.03 261 000 69775 271 000 295 157 876 099 0ss
2017-02-15 1016:41.850 160496558 018 -0.70 0.02 2.60 0.00 69805 272 000 294 157 8675 09 08
2017-02-15 1016:41.900 160496559 020 -0.70 0.2 2.62 0.00  697.95 271 000 295 157 875 099 08




Flux File in AmeriFlux format: Hourly data

Bruce Bugbee
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