Field Data & Instrumentation
Measurements are necessary to understand any system in detail, and while there are as many ways to take these measurements as there are people to make them, research groups from across the globe have decided to join together to provide a consistent measurement and processing system for site intercomparisons.  This talk will cover the basic field instrumentation of a typical flux tower site as well as the reasons for taking those measurements.

FLUXNET – a network of networks
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A typical Fluxnet Configuration
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Websites

AmeriFlux website http://public.ornl.gov/ameriflux/
Fluxnet website  http://www.fluxnet.ornl.gov/fluxnet/index.cfm
Campbell Scientific, Inc. http://www.campbellsci.com/index.cfm 
Decagon Devices, Inc. http://www.decagon.com/ 

Delta-T Devices Ltd. http://www.delta-t.co.uk/
Dynamax, Inc. http://www.dynamax.com/ 

The Eppley Laboratory, Inc. http://www.eppleylab.com/ 

LI-COR Biosciences http://www.licor.com/ 

Kipp & Zonen http://www.kippzonen.com/ 

Thermocouples http://www.temperatures.com/tcs.html, http://www.omega.com/temperature/Z/pdf/z021-032.pdf
Vaisala http://www.vaisala.com/businessareas/instruments/products/humidity/modules/hmp45ad 

Articles

Running, S. W., Baldocchi, D. D., Turner, D. P., Gower, S. T., Bakwin, P. S. and Hibbard, K. A. 1999. A global terrestrial monitoring network integrating tower fluxes, flask sampling, ecosystem modeling and EOS satellite data. Remote Sensing of Environment 70:108-127.

Accurate monitoring of global scale changes in the terrestrial biosphere has become acutely important as the scope of human impacts on biological systems and atmospheric chemistry grows. An array of national and international programs have inaugurated global satellite observations, critical field measurements of carbon and water fluxes, and global model development for the purposes of beginning to monitor the biosphere. The detection by these programs of interannual variability of ecosystem fluxes and of longer term trends will permit early indication of fundamental biospheric changes which might otherwise go undetected until major biome conversion begins. This article describes a blueprint for more comprehensive coordination of the various flux measurement and modeling activities into a global terrestrial monitoring network that will have direct relevance to the political decision making of global change
Munger, J.W. and H.W. Loescher. 2007. Guidelines for Making Eddy Covariance Flux Measurements. Downloaded from http://public.ornl.gov/ameriflux/measurement_standards_4.doc, 03/17/2007.

Measurement consistency is essential for realizing the potential of AmeriFlux as a network. In general there is not a single perfect method that can be recommended. Instead the benefits, drawbacks, and costs of various methodologies must be evaluated to define an optimum solution that best meets the precision and accuracy requirements of the site and network science goals.  The guidelines presented here are a distillation of collective experience making long-term flux measurements and have incorporated many of the recommendations adopted by Fluxnet Canada (Margolis et al. http://www.fluxnet-canada.ca/home).

Bréda, N.J.J. 2003. Ground-based measurements of leaf area index: a review of methods, instruments and current controversies. Journal of Experimental Botany, 54(392):2403-2417.

Leaf area index (LAI) is the total one-sided area of leaf tissue per unit ground surface area. It is a key parameter in ecophysiology, especially for scaling up the gas exchange from leaf to canopy level. It characterizes the canopy-atmosphere interface, where most of the energy fluxes exchange. It is also one of the most difficult to quantify properly, owing to large spatial and temporal variability. Many methods have been developed to quantify LAI from the ground and some of them are also suitable for describing other structural parameters of the canopy. This paper reviews the direct and indirect methods, the required instruments, their advantages, disadvantages and accuracy of the results. Analysis of the literature shows that most cross-validations between direct and indirect methods have pointed to a significant underestimation of LAI with the latter techniques, especially in forest stands. The two main causes for the discrepancy, clumping and contribution of stem and branches, are discussed and some recent theoretical or technical solutions are presented as potential improvements to reduce bias or discrepancies. The accuracy, sampling strategy and spatial validity of the LAI measurements have to be assessed for quality assurance of both the measurement and the modelling purposes of all the LAI-dependent ecophysiological and biophysical processes of canopies.

McJannet, D. and P. Fitch. 2004. A flexible and easily constructed heat pulse system for monitoring sapflow in trees, CSIRO Land and Water Technical Report No. 39/04

In this report the authors present the background theory behind heat pulse measurements and outline the procedures undertaken to determine sap flow rates from heat pulse measurements. They detail the hardware and software requirements for the system that they have developed and provide useful information for programming data loggers, installing equipment in the field and collecting high quality data.
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