Mandatory Continuous Measurements of Meteorology and Flux
	
	Mature forest and peatland sites
	Disturbed sites

	Eddy-covariance (EC) fluxes, above canopy
	· Carbon dioxide flux

· Latent heat flux

· Sensible heat flux

· Momentum flux
	· Same as for mature forests and peatlands 

	Fluxes or storages       below EC level
	· CO2 air column storage 

· Sensible and latent heat air column storage

· Aboveground biomass heat storage

· Soil heat flux at the soil surface
	· Same as for mature forests and peatlands, where a canopy exists

	Radiation
	· Net above canopy (using a network standard 4-way net radiometer1)
· Down- and up-welling photosynthetically active radiation (PAR), above canopy
· Net below canopy where a significant canopy exists
· Fraction of PAR absorbed by the vegetation (fPAR) using at least three ground-level PAR sensors where a significant canopy exists
	· Net above canopy

· Down- and up-welling PAR, above canopy
· fPAR using at least three ground-level PAR sensors where a significant canopy exists 

	Meteorology, above canopy
	· Air temperature and relative humidity (aspirated and shielded)
· Wind speed and direction
	· Air temperature and relative humidity (shielded)
· Wind speed and direction

	Meteorology within canopy
	· Air temperature and relative humidity (shielded)


	· Air temperature and relative humidity (shielded), where a canopy exists

	Meteorology, other
	· Barometric pressure 

· Precipitation (all-weather accumulating gauge)

· Rainfall
· Snow depth
	· Barometric pressure, not needed if <5 km of mature stand
· Rainfall
· Snow depth

	Soil
	· Soil temperature profile (2, 5, 10, 20, 50, 100 cm, 2 replicate profiles)

· Soil moisture profile (by depth to at least 50 cm, or, where the roots go deeper, to the rooting depth, 3-6 depths, 3 replicate profiles)

· Water table depth (peatlands)
	· Same as mature forests and peatlands. 


1.  This instrument provides downwelling and upwelling shortwave radiation, and downwelling and upwelling longwave radiation as outputs.  


Mandatory Measurements of Site Characteristics

	
	Variable
	Frequency

	Carbon 

stocks1
	· Aboveground biomass by species, including overstory biomass (basal area, sapwood area, stem density) and understory biomass (shrubs, herbs, moss).

· Root biomass 

· Surface detrital C including standing dead trees, coarse and fine woody debris, and forest floor organic layers

· Mineral soil C
	· At start and end of the experiment.

· Once, at the start 

	Vegetation
	· Site history

· Species composition

· Canopy height

· Clumping index

· Specific leaf area

· Foliar element size

· Spatial variability in fPAR 

· Leaf area index

· Rooting depth

· Date of budbreak
	· Once

· At least at the start and end of the experiment, but annually for disturbed sites

· For mature sites at start and end of experiment, but more frequently for regrowth and deciduous. 

· Annually (coniferous) or seasonally (deciduous)

· Once

· Annually

	Soil 
	· Profiles (sampled by depth to at least 50 cm, but where the roots go deeper, to the rooting depth) of: 

· soil texture 

· bulk density

· soil coarse fragment fraction

· water retention characteristics (field capacity, wilting point)

· pH

· Cation exchange capacity

· N total, extractable P and K

· % base saturation

· 13C and 18O

· Mineralizable N 

· C content
	· Once

- Once per year2
- Annually 

- Refer to Table 2.4a.


1 Following National Forest Inventory Ground Plot protocols, but with modifications to augment estimation of root biomass and dead organic material and to sample within the flux footprint (for further details check: http://www.pfc.forestry.ca/monitoring/inventory/canfi/docs/design2_e.pdf).

2 See Cross-Transect Stable Isotopes, section 2.4.3. 

Mandatory Measurements of Ecological Variables
	
	Variable
	Frequency

	Component Carbon Fluxes
	· Soil carbon dioxide efflux (automated or portable chambers)

· Aboveground growth increment (dendrometers or increment cores)
· Fine root phenology/turnover2
· Litterfall

· Overstory mortality

· Litter decomposition (bags)

· 13C, 18O and 2H in air
	· Continuously (automated chambers) or seasonally (portable chambers)

· Seasonally1 with dendrometers or at end of experiment with increment cores

· Seasonally

· Seasonally for sites with canopy

· Annually or from re-measurement of C stocks

· Annually

· 7 times per year2

	Vegetation
	· Foliar nutrients (total N, P, K) 

· 13C & 18O in leaves and wood
	· Annually in mid-summer 

· Annually in mid-summer3

	Ecophysiology
	· Maximum stomatal conductance 

· In situ photosynthetic light response curves (i.e., quantum efficiency and Vmax).

· In situ A/Ci  curves

· Pre-dawn and/or mid-day water potential
	· Once4
· Once4
· Once4
· During significant drought periods


1.  Seasonally refers to an attempt to capture at least some seasonal differences.  Thus, there could be two, three or four sampling dates (e.g., early, middle and end of the growing season plus winter) depending on the variable and the equipment capabilities of the station.  

2.  Full network coverage will depend on the availability mini-rhizotrons (see Network Equipment Supplement, section 2.7.2).

3.  See Cross-Transect Stable Isotopes, section 2.4.3. 

4. Once is only the bare minimum requirement for all flux sites.  Variation in leaf gas exchange parameters is an important Fluxnet-CA research question and we foresee more frequent measurements at most sites.    

