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470+ Sites 103+ Users



Timely, quality data processing with 
traceability           
                         ...... with minimal manual 
effort



Enable synthesis across sites and methods
• Standardization of file format, time convention, variable 

name, unit, sign convention, missing data format... 

• More……

FP Standard (Flux-Processing)
Developed by AmeriFlux & global partners



What’s New About FP Standard?  -- Data Provider’s View

• Allow more types of variables, e.g., FCH4, NDVI
• Allow multi-location measurements, e.g., duplicate, profile, tower(s)
• Allow levels of aggregation, e.g., single sensor vs layer aggregated
• Allow both non-filled & gap-filled  

• More flexible timeframe for submission/update



https://ameriflux.lbl.gov/data/upload-data/

• Register a user account on AmeriFlux
• Register a new site
• Format the data according to the upload 

instructions for half-hourly / hourly data
• Upload file to the Upload Portal

Data Submission 101



https://ameriflux.lbl.gov/half-hourly-hourly-data-upload-format/

Data Submission 101

https://ameriflux.lbl.gov/half-hourly-hourly-data-upload-format/


Data Submission 101 -- File Format Specifications

• ASCII, comma delimited file (CSV), no quotes

• Filename: <site>_<resolution>_<ts-start>_<ts-end>_<optional>.csv

• e.g., US-CRT_HH_201701010000_201801010000.csv

• Single row header, no unit row

• All years in single file

• Multiple files zipped



Data Submission 101 -- Time Keeping Format

• ISO time format: YYYYMMDDHHMM, e.g., 201810220930, 
• TIMESTAMP_START and TIMESTAMP_END always in first two columns.

• Use local standard time (No daylight savings)

• No missing time stamp

• Include leap year

!! Scientific Notation !! 
201910280000  ->  2019E8  -> 201900000000



Data Submission 101 -- Missing Values
• Missing value : -9999

Not accepted:

• -9999.0000 (warning)

• Inf / -Inf

• Empty values

• -6999

• NA

• NaN

• na

• 9999

• -10000

• -999900

• -999

• …………



Data Submission 101 -- Data Preparation
• Standard unit, sign convention

• Data is “cleaned”: outliers, erroneous data removed (e.g., ITC - Stationary QC 

Flag)

• Do not u* filter flux variables

• Non-filled flux variables required; Great to also provide gap-filled



General
_F  = Gap-filled

Positional / Aggregation
_H_V_R = Single sensor / position
_H_V_A = Replicate aggregation
_# = Layer aggregation

Base Name Qualifiers

<Base name>_<General>_<Positional or Aggregation>

Data Submission 101 – Variable Naming



<Base name>_<General>_<Positional or Aggregation>

  FC_1_1_1 
  FC_F_1_1_1
  TA_1_1_1
  TA_1_1_2
   TA_1_1_A

TA_4

Data Submission 101 – Variable Naming

Base Name Qualifiers

FC
FC_F

Coexist 



MANDATORY 

Data Submission 101 – Any Required Variable?

VERY IMPORTANT 
FC
CO2 or SC
USTAR
WS
SW_IN or PPFD_IN
TA
H2O or RH or VPD

LE
H
G
SWC
TS
WD
PA
P, P_RAIN, or P_SNOW
ZL

SW_OUT
NETRAD
SW_DIF
APAR
FAPAR
LW_IN
LW_OUT



Supported BASE Variables   
TA
VPD, RH
P, P_RAIN, P_SNOW
MO_LENGTH, ZL
PA
PBLH
T_SONIC, T_SONIC_SIGMA
USTAR, TAU
U_SIGMA
V_SIGMA
W_SIGMA
WD
WS, WS_MAX

DBH
LEAF_WET
SAP_FLOW, SAP_DT
STEMFLOW
T_CANOPY, T_BOLE
THROUGHFALL
D_SNOW
RUNOFF

FC_SSITC_TEST
FCH4_SSITC_TEST
FN2O_SSITC_TEST
FNO_SSITC_TEST
FNO2_SSITC_TEST
FO3_SSITC_TEST
H_SSITC_TEST
LE_SSITC_TEST
TAU_SSITC_TEST
FETCH_70, 80, 90, MAX 
FETCH_FILTER

CO2, CO2_SIGMA FC, SC
CH4, FCH4, SCH4
CO, FCO, SCO
CO2C13
N2O, FN2O, SN2O
NO, FNO, SNO
NO2, FNO2, SNO2
O3, FO3, SO3
H2O, H2O_SIGMA

H, SH
LE, SLE
G, SG
SB

ALB, NETRAD
SW_DIF, SW_DIR
SW_IN, SW_BC_IN
SW_OUT, SW_BC_OUT
LW_IN, LW_BC_IN
LW_OUT, LW_BC_OUT

APAR, FAPAR, FIPAR
PPFD_DIF, PPFD_DIR
PPFD_IN, PPFD_BC_IN
PPFD_OUT, PPFD_BC_OUT

NDVI, PRI
R_UVA, R_UVB
SPEC_NIR_IN
SPEC_NIR_OUT
SPEC_NIR_REFL
SPEC_PRI_REF_IN
SPEC_PRI_REF_OUT
SPEC_PRI_REF_REFL
SPEC_PRI_TGT_IN
SPEC_PRI_TGT_OUT
……………………

SWC
SWP
TS
TSN
TW
WTD

GPP
NEE
RECO

GAS, FLUX, STORAGE 

ENERGY FLUX, STORAGE 

QC, FOOTPRINT

RADIATIONMETEO

ECOLOGICAL PROC 

SOIL/WATER
BIO/ECO/HYDROL



Site × Years

What’s in BASE now?



o Unit
• Ratio vs Percentage
• ALB, FAPAR, SWC, RH, LEAF_WET

• Metric Prefix
• VPD (hPA), PA ( kPa)
• CH4 (nmol/mol), FCH4 (nmol/m2/s)

• Kelvin vs degree C

o Sign Convention
• TAU, GPP, WTD, G

o _SIGMA (standard deviation vs variance)

• CO2_SIGMA, H2O_SIGMA, V_SIGMA, T_SONIC_SIGMA

Data Submission 101 – Most Common Format Issue



CO2_1_1_1
FC_1_1_1

WS_1_1_1
USTAR_1_1_1

H_1_1_1
LE_1_1_1

WD_1_1_1

TA_1_1_1

TA_1_2_1

TA_1_3_1
TA_1_3_2

TA_1_3_A

TA_2_1_1

TS_1_1_1

TS_1_2_1
TS_1_3_1

TS_3_1_
1
TS_3_2_
1
TS_3_3_
1

TS_2_1_1TS_1

TS_2

Data Submission 101 – Practical Tips

SW_IN_1_1_1
PPFD_IN_1_1_1
SW_OUT_1_1_1
LW_IN_1_1_1
LW_OUT_1_1_1

Where to Start ?



Data Submission 101 – Practical Tips

• Start with key variables
• Use _H_V_R qualifier
• Upload data
• Passed Format & Data 

QAQC
• Enter Variable Info 

New Site
CO2_1_1_1

FC_1_1_1
WS_1_1_1

USTAR_1_1_1
H_1_1_1

LE_1_1_1
WD_1_1_1

TA_1_1_1
SW_IN_1_1_1
PPFD_IN_1_1_1

TS_1_1_1

TS_1_2_1
TS_1_3_1



CO2_1_1_1
FC_1_1_1

WS_1_1_1
USTAR_1_1_1

H_1_1_1
LE_1_1_1

WD_1_1_1

TA_1_1_1

TA_1_2_1

TA_1_3_1
TA_1_3_2

TA_1_3_A

TA_2_1_1

TS_1_1_1

TS_1_2_1
TS_1_3_1

TS_3_1_
1
TS_3_2_
1
TS_3_3_
1

TS_2_1_1

Data Submission 101 – Practical Tips

SW_IN_1_1_1
PPFD_IN_1_1_1
SW_OUT_1_1_1
LW_IN_1_1_1
LW_OUT_1_1_1

New Site
• Start with key variables
• Use _H_V_R qualifier
• Upload data
• Passed Format & Data 

QAQC
• Enter Variable Info

• Upload replacement with 
additional variables

• Update Variable Info 



CO2
FC

WS
USTAR

H
LE

WD

TA

Data Submission 101 – Practical Tips

SW_IN
PPFD_IN
SW_OUT
LW_IN
LW_OUT

Long-Running Site
• With previous BASE

TS_1

TS_2



CO2
FC

WS
USTAR

H
LE

WD

TA -> TA_1_1_1

Data Submission 101 – Practical Tips

SW_IN
PPFD_IN
SW_OUT
LW_IN
LW_OUT

Long-Running Site
• Start with variable mapping 
• Revise variable name in 

existing BASE

TS_1 -> 
TS_1_1_1
TS_2 -> 
TS_1_2_1



CO2
FC

WS
USTAR

H
LE

WD

TA -> TA_1_1_1

Data Submission 101 – Practical Tips

SW_IN
PPFD_IN
SW_OUT
LW_IN
LW_OUT

Long-Running Site
• Start with variable mapping 
• Revise variable name in 

existing BASE

• Work on the latest years
• Use _H_V_R qualifier
• Upload data
• Passed Format & Data 

QAQC
• Enter Variable Info

TS_1 -> 
TS_1_1_1
TS_2 -> 
TS_1_2_1

TA_1_2_1

TA_1_3_1
TA_1_3_2

TA_1_3_A

TA_2_1_1

TS_3_1_
1
TS_3_2_
1
TS_3_3_
1

TS_2_1_1



CO2
FC

WS
USTAR

H
LE

WD

TA -> TA_1_1_1

Data Submission 101 – Practical Tips

SW_IN
PPFD_IN
SW_OUT
LW_IN
LW_OUT

Long-Running Site
• Start with variable mapping 
• Revise variable name in 

existing BASE

• Work on the latest years
• Use _H_V_R qualifier
• Upload data
• Passed Format & Data 

QAQC
• Enter Variable Info

• Incrementally replace early 
years with additional 
variable

TS_1 -> 
TS_1_1_1
TS_2 -> 
TS_1_2_1

TA_1_2_1

TA_1_3_1
TA_1_3_2

TA_1_3_A

TA_2_1_1

TS_3_1_
1
TS_3_2_
1
TS_3_3_
1

TS_2_1_1
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