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Introduction

Climatology has long made distinctions on data based on a variety of characteristics such as accuracy, quality, reliability, homogeneity, length of record, and spatial density. This enabled each type of data to be used in ways where the data provided the most value.


Tiers of networks
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Figure 1: Three tiers of observations where observing quality increases as one moves up in the figure and spatial density increases as one moves down in the figure. Depending on the data themselves, Big Data would be considered either part of the lower tier of this figure or making up an additional tier below Comprehensive Observing Network depending on details of the data. This figure is a variation on Figure 3 in Seidel et al. (2009) and was provided courtesy of Peter Thorne, though I believe GCOS has used this figure in several of their documents as well.


Three tiers of observing networks are shown in Figure 1. In Seidel et al. (2009) they describe applying the figure to upper air this way: Schematic diagram of the GCOS tiered-network concept of upper-air observations for climate. The GCOS Reference Upper Air Network (GRUAN) offers less spatial density than either the GCOS Upper Air Network (a subset of the global radiosonde network stations that have made commitments of longevity and metadata collection) or the comprehensive network (which includes all ground-based and satellite upper-air observations and reanalyses). However, GRUAN is designed to directly address climate monitoring and science requirements by employing specialized instruments and adhering fully to established climate monitoring principles.


CCl’s view of these tiers of networks and how they relate to Big Data

1) Reference networks, the highest level of these tiers, have very high quality observations and observe all GCOS climate monitoring principles (GCOS 2003). These data are especially useful for accurately determining long-term climate change. At least they would be if we had any reference quality observations going back a hundred years. Most reference networks are fairly new but still have been useful in verifying climate change analyses (e.g., Menne et al. 2010). 

2) The baseline networks generally are high quality subsets of regular NMHS observations. These stations have been selected not only for the quality of their observations and metadata but also for limited non-climatic influences (e.g., stations that have undergone the fewest moves over the past one hundred years). Additionally, baseline network stations are selected according to their locations in order to produce representative national or global area-averaged time series. Examples include ACORN-SAT in Australia (Trewin 2013), the USHCN in the United States (Karl et al. 1990), and the Global Climate Observing System Surface Network (Peterson et al. 1997). However, with improvements in homogeneity testing and adjustments over the last decade there appears to be a decreased emphasis on baseline networks for climate change assessments.

3) Comprehensive Networks traditionally refers to the entire NMHS observing network. Some big data would be considered part of this tier. An example of this would be a volunteer rain gauge network such as CoCoRaHS which is expanding beyond the US into parts of Canada and, starting in March of 2016, into the Bahamas as well (Reges et al. 2008). The observing instrumentation, while inexpensive, is of adequate quality that these data can be very valuable in guiding spatial interpolation even if they are not fully adequate to guide assessment of climate change through time.

4) [bookmark: _GoBack]Some Big Data would more appropriately be considered a fourth tier of observations, below Comprehensive Observing Networks. These would include data that don’t provide fundamental measurements of the meteorological variable of interest but rather provide supplementary supporting observations. An example of this would be, rather than measuring total precipitation, Citizen Science reports of hail size can be important supporting information. Or whether automobile windshield wipers are on or off can inform whether it is raining in a location or not even if they can’t quantify the rainfall rate or total amount. Again, the climatic value of these observations is not looking through time but aiding in spatial interpolation of climatic conditions.


Summary

Big data have a valuable role to play in assisting in the accurate spatial interpolation and understanding of important climatic variables. However, they are not expected to play an important role in quantifying long-term climate change.
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